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Molding and Gating Steel Castings. 
BY GEO. O. VAIR. 


Until comparatively recent times the 
manufacture of steel castings was confined 
te special jobs, such as required greater 
strength or durability than could be ob- 
tained from cast iron. However, within 
the last fifteen years great strides have 
been taken, and steel castings are now ap- 
plied to a multitude of purposes, the cast- 
ings ranging in weight from a few ounces 
to tons; therefore, it might be well for 
some of us iron molders to study up on 
steel foundry practice. Comparatively 
few iron molders have a clear conception 
of the difference between iron and steel 
molding, and the writer herewith presents 
sketches which may help anyone inter- 
ested in forming an idea as to the dis- 
similarity. 

Fig. 1 shows a sectional view of a spur- 
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castings is that it will stand a high degree 
of heat before fusing. Of course, the 
above is in reference to the facing, or sand 
that is exposed to the flow of the metal. 
For backing sand, any grade will do which 
will bake hard. I might add that for gear 
teeth, or delicate projections, special sand 
mixtures are used. 

All steel molds are also coated with a 
silica wash, which is applied as blackwash 
is on molds for iron castings. The washes 
for steel molds have been greatly improved 
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NUMBER 2. 


of gate here shown to be cut quite close 
to the rim of the gear at B. There is no 
danger of the gate breaking into the mold 
if there are two inches of sand at the 
point mentioned. 

The object in making the gate as shown, 
is to avoid the splash and current of metal 
as it rushes from the ladle. The outlet in 
all steel ladles is at the bottom; conse- 
quently, when they are full of metal there 
is a great pressure on the pouring gate. 
Even with all precautions in gating, it is 
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Fig. 1.—Green Sand Mold for Iron. 


gear mold, as it is generally made in green 
sand, for cast iron. 

At Fig. 2 is shown the same size of spur 
gear, molded in dry sand, and to be cast 
with steel. 

As the green-sand mold represented in 
Fig. 1 is simply intended for comparison, 
it will be unnecessary to enter into the 
details of the molding. 

It must not be understood that any ordi- 
nary dry-sand mixture that is suitable for 
iron castings will answer the purpose for 
steel molds, as it will not. The material 
used is known as silica sand, which is 
found in stone form, the same _ being 
ground finely. When mixing the sand 
for use, flour and molasses water are added 
to give cohesiveness. One of the chief 
requirements of sand suitable for steel 
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in recent years. The result is that cast- 
ings which formerly required days to 
clean now peel with the rap of a hammer. 

In explanation of Fig. 2, I may say 
that the molding procedure is the same, 
or nearly so, as in green sand, with the 
exception that it is necessary to ram the 
steel mold much harder; in fact, the harder 
the better, for the reason that the molten 
steel is very penetrating, and if there 
should be any soft spots in the mold the 
metal would seam into them. 

At T, Fig. 2, is shown the pouring gate, 
which enters at the hub. This gate, from 
the upright gate K to the short gate V, is 
cut while the mold is being made, and is 
covered with a core. The nature of the 
sand used for steel molding is to bake, or 
dry extremely hard, which allows the style 


Fig. 2.-Dry Sand Mold for Steel. | 
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deemed necessary to surface-nail all molds, 
more or less. 

The shrinkage heads 5, 6 and 7, Fig. 2, 
will look extremely large to the iron 
molder; but they are absolutely necessary 
to the production of sound steel castings. 
The manner in which the above heads are 
cut to the shape shown, where they con- 
nect with the casting at c, will be readily 
understood by referring to head 7. After 
taking out the shrink-head pattern, the 
head is rammed up to the depth of 2% 
inches; and when the cope has been lifted 
off and turned over, the head is then cut 
to the desired shape with a molder’s tool. 
The object in making the heads the shape 
here shown, is to have them as small as 
practicable where they join the casting, 
and yet such shape as to retain the metal 








24-18 


in the shrink-head fluid for the longest 
possible period, thereby giving pressure 
and obviating shrinkage. 

lig. 4 shows a device used in steel foun- 
dries to center the core by, which is nec- 
essary, Owing to the shrink-head on the 
hub being cut into the core print, thus 


l to hold the core 


destroying the 


guide 
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Fig. 5 
TOP OF FLASK 


central. To provide a guide, a piece of 
wire the required length is simply pulled 
around the print, and the ends 
turned up so that they will protrude a 
short distance into the cope sand. I do 
not think that the wrinkle just explained 
answer the purpose intended it 


core 


would 
used in any other grade of sand, but in 
silica sand, dried, it is perfectly secure. 





Fig. 3 is a side and end view of the cast- 
iron flask bars used in the cope. A plan 
of cope and shrink heads is shown at 
Fig. 5. On account of the large heads 
used on steel castings, there is no attempt 
made to have regular barred flasks, espe 
cially on jobbing work; and for jobs such 
as we have in hand, the bars shown are 
generally used, broken off to the length 
wanted. At N. O, P, R, S and T, Fig. 5. 
there are shown six bars in the cope; and 
it 1. 2. 3, and 4 are seen wrought-iron rods 
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which are run through the holes in the 
cast-iron bars, to help to support the sand 
and to hang gaggers on. All gaggers 
used in steel foundries should be made of 
wrought iron, with a short bend on one 
end to admit of hooking them over the 
flask bars. To fasten the bars in the cope, 
there are bolts; but instead of screwing 
practice is to 
and then drive 


them up, the usual 
drop the bar into place, 
an iron wedge or piece of scrap in be- 
tween the bar and flask, as shown at O 
on bar P. 

To secure the copes from damage while 
“green,” them widely 
barred, there are plates, similar to the 


most of being 
ones used on the drag, clamped on top of 
the cope These plates are removed after 
the mold has been dried. 

There are more steel castings lost 
through contraction than from all other 
causes combined. This can be accounted 
for largely by the extreme hardness to 
which the sand used will bake, thereby 


resisting the free contraction of the cast- 


At x, u, s and m, Fig. 2, are brackets cut 
on the arms of the gear, the same being 
necessary to keep the arms from breaking 
at that point. Usually, a steel foundry 
foreman will give more study to properly 
bracketing a casting than to any other 
one subject. 

I have heard iron molders remark that 
the only requisite to being a good steel 
molder was a stiff back and a weak mind. 
Although a steel molder would be a failure 














A NEW FRICTION CLUTCH. 


on green-sand work, his mental abilities 
would be of as much use to him in the 
steel foundry as in an iron shop. 

Corning, N. Y. 

A A A 

It is said that the electric lighting plant 
for the new Waldorf Hotel, New York, 
will be the largest isolated plant in the 


world. 
and will be capable of running 50,000, or 


enough for a good sized citv. 


It is to run regularly 25,000 lights, 


January 14, 1897. 


A New Automatic Friction Clutch. 
We illustrate automati 
friction clutch which is all that its name 


herewith an 


implies, the grip of the clutch being act- 


ually applied by the clutch itself, the 
operator merely setting the device in ac 
tion, or releasing it when desired, by the 
a light lever and without ex- 


with 


throw of 
erting any appreciable force. As 
every clutch of this character, it consists 
essentially of a driving part and a driven 
part, which in this clutch are interchange- 
able, either part being the driver and 
cither the driven, as most convenient; the 
shaft, also, may turn in either direction. 
This clutch does not employ the toggle 
joint, a series of screws, or the other 
familiar mechanical devices, but applies 


While the 


grip is in action any revolution of either 


the grip by fluid pressure. 


the driving or the driven part of the 
clutch in relation to the other part gives 
motion to a pump which increases the 
fluid pressure upon the friction surfaces. 

Referring to Fig. 1, where the clutch 
is shown in section, the part designated 
AAA may be considered the driving 
part, and BBB the driven 
A has a hub upon which may be 


part. The 
driver 
some 


fastened a pulley or gear, or in 


cases these may be cast together. The 
driven part B may be keyed to the shaft. 
We will not go into every detail of the 
construction. The driver A has two an- 


nular friction surfaces of iron, one of 


which is a part of the solid casting, and 
the other aa is movable; and between 


Fig. 3 ” 


these friction surfaces the wooden blocks 
bb, part of the driven portion B, are 
pinched by the pressure imparted by the 
movement of the ring aa. Behind the 
ring aa is a distendible, liquid-tight re- 
ceptacle, and when the pump its in opera- 
tion the pressure produced in this re- 
against the 


ceptacle the plate 


wooden blocks and causes the clutch to 


presses 


grip. In Fig. 2, showing what we may 
call the front of the clutch, are 
liquid reservoir 


seen the 


pump d. pump lever 1. 
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d d, and release valve o, all attached to Chey project both sides. and are pinched it on | 
the driver ./f and revolving with it. The  endwise between the two iron friction su Southampt t 
pump is operated by a small eccentric faces of the driver 4 Phe clutch is mad (somewl t 
ring upon the hub of the driven part B, by the Automatic Friction Cluteh Com missed it 
the eccentric coming in contact with the’ pany, Erie, Pa tis the purpos t paper t 
side of the lever near the point «1. This pose a method 
AAA iis tess a mare 
A Method of Determining Selling "os ty be show 
lo “h ‘ ' 
Price. et ia neal 7 
: BY H. M. LANI ee yee eee 
[In business it is necessary that both for the convenience of the manager 1 
ends meet, and desirable that they Oovel nye to organ t 1 nd operation \ 
lap. To accomplish this, receipts or value organization consisting of ten draft 
produced must exceed expenditure ten pattern-makers and tl me num 
It is customary to transact business for each of clerks and ( el nd a tot 
a vear, and then ascertain the result from ten distributed a rel n. envineers, t 
the records, at a time when it is too lat man, driver, swe per, et Wit ten pr 
to apply remedies that would affect the ducing machinist would at once be pt 
result of that year \ ship bound fron nounced ridiculou lf fifty non-pre 
New York to Southampton has hei ducers to ten producer ridiculou 
course predetermined, and from daily ob where does the ratio to be ridi 
j observations her actual position is com lous—where dos t | e possil 
THE FRICTION BLOCKS pared with her previously determined _ profitabl 
course, and the alteration necessary to \ concern with 1 rds coverit 
eccentric 1s moved endwise upon the hub bring her to her proper course is mad years may proceed nfidently, giving 
P far enough to bring it under the lever ; inxious thous to tl p 
* A paper read at the December meeting of the 
t and cause the pump to operate; and the American Society of Mechanical Engineers the cond lo not cl \ mat 
reverse movement which slides the eccen icturer ¢ ] \\ ecel 
tric out of the way of the pump lever, of juestioned a ] thod of ta 
} course stops the pump, while at the same ng cost | to | knowleds 
time it opens the release valve o and re rr ( | By way 
moves the pressure from the back of the reply he pointed out from 1 oft do 


friction plate aa. The lever n (Fig. 1) a row of houses to which he is adding 
of the release valve o is operated by the number each year. In case of such 1 
flange m \ suitable lever, not shown, sults, methods may be ignored Chet 
connects with the lugs gg for throwing are in these close time oncerns of whicl 





the clutch in or out of action. Fig. 4 it is true that twenty-five years ago a di 


} shows the front of the clutch complete, ierence of ten per cent. in the result of a 
and Fig. 5 shows the back with the hub vear’s business would have been a 





for pulley or gear. Fig. 6 shows how the profit of twenty-five instead of thirty-fiv 


wooden friction blocks are inserted in B BACK OF CLUTCH per cent., while now a difference of tet 
per cent. would probably mean a profit of 
five or a loss of five 


TABLE Re Much 


has been written about the co 


ANNUAL ESTIMATE. 


AssuME CAPITAL $100,000, 





{ Producers, $25,000, 


¢ Jay ] : 
Annual Pay Rol Non-Producers, $25,000. 


ESTIMATED RECEIPTS ESTIMATED EXPENDITURES 





a—Fixed Income partes S600 | Protit. ..sésss. ¢ 10.000 
6—Interest ........ : Se 500 
c—Plant Charge... .... 5 GO | MOMOWEIS.. cs ccscencs seswes 2,000 
ad—Material and Mdse Si 75,000 | Depreciation ........ 2,000 
¢—20% to Material and Mdse.... 15,000 | Producers’ Wages er 25.000 
f— Producers’ Wages... .s.issss. 25,000 | Non-Producers’ Wages .. ‘ 25,000 
- Material and Mds« 75,001 
$121,000 (General Expense ee 10 000 
g—t1 407 to Producers Stable and Hauling... OO 
} Wages to Balance 35,000 Printing and Stationary 300 FRONT OF CLUTCH 
Freight and Express.... 500 
Advertising .. 5. «4 1,000 
Postage ....... ; 200 =of manufactured articl he net cost 
Insurance ...... er 1,000 ysually ascertained f interest only 
Commissions ; sas 200 , , , : 
Interest and Discounts 800 being one Of the elements necessary 
Charity. ... ; 200 ~=«*tXIng a selling prt rr of placing an 
Legal ae , eee : 300 ~=So ventory value on the article produ 
Fuel ; vad ' 599 = Inguiry of machine manufacturers a 
Contingent se ; ‘ 1 O00 1° — 
their method ota rtaining cost or 
$156,000 $156,000 ing price, is often answered by “Well, on 


basis of Say $ 200.000 iles pet \ T ( 
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TABLE II., SHEETII, Continued. 


























































































































































































































| . . : at a = | . : | 
iaie« a | 8 i @ | 3 /] ¢ 5 3 $ | 3 
Montu EnpINe = | é = | 5 | x 4 le 3 E g e e REMARKS. 
< a cv } Pr a 5 =) o 5 a 
; 2 | & = & = 2 S < & 3 > | a 
ia aa era a eet ae | _ 
} | | 
{ | Estimated 883.33) 1,666.67] 2,500.00] 3,333.33) 4,166.67, 5,000.00) 5,833.33) 6,666.67) 7,500.00) 8,333.33) 9,166.67) 10,000.00 
Profit a |- - - |---| —--— —~ 
1 Actual | — 833.83) 1,666.67] 2,500.00 3,333.33 4,166.67 5,000.00 | 
ne F ‘stimated 41.66 83.33) 125.00} 166.66] 208.33, 250.00, 201.66 333.33! 375.00, 416.66 458. 33) 500.00 
s8es8 —— eee Hons — - —|— - | ——|— |— ——— 
¥ Actual |..-.. Y anno s casieiaieal | 100 | 100 | 100 | | | 
Estimated| 166.66 833.33] 500.00) 666.66 833.33) __ 1,000.00) 1,166.66) 1,833.33] 1,500.00] 1,666.66) 1,834.33) 2,000.00 
Renewals }| a EP POTEred weeeergoe! EEE —— : — | — — 
| Actual 50.60] 175.80, 450.90] 730.60] 830.43) 1,088.70) | 
sd _— 166.66 el 500.00) 666.66) 833.33) 1,000.00 1,166.66) 1,883.33) 1,500.00) 1,666.66) 1,833.33) 2,000.00 
Depreciation —- — —|——— - - $$$ | —_____}_ SR cea, Teena Neen Ses 
‘ Actual 166.66] 333.88} 500.00] 666.66) 838.33) 1,000.00) | 
[Estimated 2,083.33 = 6,250.00} 8,333.33] 10,416. on oer 12 +500.00) 14,583.23) 16,666.67) 18,750. 00) 20,833.33) 22,916.67) 25,000.00 
Producers’ Wages ——___—— | — ~~ |-- nonin cone <a 7 nen 
. i Actual | 2,187.68] 4,687.50, 6,448.90| 8,431.57] 11,032.21| 13,117.60 | 
Estimated] 2,083.33} 4,166.67! 6,250.00] 8,333.33] 10,416. 67| 12,500.00) 14,588. 33| 16,666.67] 18,750.00) 20,833.83) 22,916.67] 25,000.00 
Non. Pro. Wages {\- — i———- -- | —-— - —— _menasenaseseesis| eniisienacaeensiasen etenenensse arcs 5 aa 
Actual | 2,075.61] 4,212.18) 6,328.00} 8,357.91| 10,961, 13) 12,968..90' ) } j 
Estimated) 6,250.00) 12,500.00] 18,750.00) 25,000.00) 31, 250.00} 87,500.00) 48,750.00} 50,000.00} 54,250.00] 62,500.00) 68,750.00) 75,000.c0 
Material & Mdse. _ ———-- |— --— —- Bictsceseiaes Basecaeeiateted Miencdnen aeaaeoen 
Actual | 6,111.98) 11,361.91| 17,321.20) 23,911.33 " 80,671.80) 36,439. 10) | 
\ |Estimated| 833.33] 1,666.67; 2,500.00] 3,333.33| 4,166.67} 5,000.00, 5,833.33] 6,666.67 7,500.00) 8,833.33) 9,166.67) 10,000.00 
General Expense grrr --—|— — ——|— | |__| —— 
Actual 891.78] 1,741.30] 2,684.20} 3,486.20] 4,364.90) 5,236.20 | | 
, ON, |Estimated 41.66 83.33} 125.00 166.66] 208.33, 250.00/ 291.66, 333.33) 875.00] 416.66) 458.33) 500.00 
Stable and Hauling = i _ —|— - ——— —|——— - — 
m 1} Actual 42.30] 85.40} 128.90] 160.84] 202.90 231.92 | mabe | 
E : on 10) ~ ( on, ~ ¢ | Qu! 
g | Printing and sta-j|Estimated) 25.00) 50.00) 75.00 _ 125,00} 180.00 175.00/ "200.00 — ___ 25.00) = ma 
3 | tionery {| Actual 23. 90| 51.90) 75.60 96.30/  131.60/ 148.40 | 
| j 
ele j|Estimated 41.66] 83.93) 125.00] 186.66) 208.33) 250.00, 291.66 333.83) 875.00 416.66 =n 500.00 
£ {Freight and Ex- essere; EER ———— | —___— | Cae Ps Bs, ; Pcs, es 
s | — | Actual 49.63] 96.49) 138.60] 455.91) 201.90) 241.60) | | 
3 | |Estimated 83.33 166.67, 250.001 383.38] 416.67 500.00, 583.33' 666.67; 750.00| 833.33] 916.67] 1,000.00 
& Advertising ———— earn a a —— oS ieee icc, Enns Wane: ‘ier = | 
i 1} Actual 83.33} 166.67) 250.00, 838.88} 416.67 500.00 | | | | 
{ |Estimated 16.67 33.34 50.00| 66.67 83.34) 100.00| —116.67| 133.33} 150.00} 166.67} 183.33) 200.00 
Postage <| . Po) acaameaper eae op ——— | ‘=e oe - 
’ (| Actnal 17.48, 38.70, 80.68} 61.97] 81.38| 96.40) | | | | 
|Estimated 83.33) 166.67| 250. 0.00) 8 333.33} 416.67} 500. 0.00, 583.33) 666.67 | 750.00 833.83)  916.67| 1,000.00 
Insurance a |—— _ ee i an ca, EP Ciraiccacncig 
i Actual 83.38) 166.67) ~ 950.00! 838.83] 416.67] 500 .00| | 
Estimated 16.67 33.34! 50.00! 66.67 83.24} 100.00} 167.67; 138.33, 150.00! 166.67; 183.33] 200.00 
Commissions —__—_—__|__ \- (Bits BS oe: ay Sees cebsaingaetiii ain | : oe 
Actual 17.69} 33,39] —41.60| 79.40} 98,80} 125.60 | | 
33.34| 200.00) 266.67) 383. 36.67, 533.34) 6 16.671 733.38 
Interest and Dis.) |Estimated) — 66.67/—188.24| 200.00) 266.67 383 34| 400.00/  466.67| 583.34) 600.00/ 666.67! 733.33) 800.00 
counts Actuai | 78.80] 174.60! 278.20] 204.201 897.21] 488.291 | | | 
| | | 1 
Estimated 16.67 33.34 50.00) 66.67 83. C 100.00] 116.66, 133.34) 150.00 166.67| 183.33) 200.00 
Charit ame: ee eee eens - — = -—_———|- a 
. Actual 16.67 83.34 50.00] 66.67 83.34) 100.00) | 
| 25.00 50.00 75.00 100.69) 125.00) 150.00 175.00! 200.00' 225.00] 250.00} 275.00) 300.00 
Legal — -| ——-—— — . wl an siesitepesiineas ~ oe 
1 Actual | 25.00] 50,00, 75.00} 101.25] 181.25] 260.90 | a 
a 41.66 83.33) 125.00| 166.66 208.33} 250.00} 291.66! 333.33) 375.00) 416.66} 458.33, 500.00 
Fuel ———- | —_ ——— | —___ | 
7 Actual | . 61.40] 98.60, 143.80| 187.94, 210.93) 252.40) | | | 
( — ___ 83.1 88} 166.67) 250.00) 333.33) 416.67] 500.00 583.33) —666.67| 750.00) 833.83) 916.67} 1,000.00 
Contingent ‘ —— — | —|— — | } 
(| Actual |..... .... secseessee[eessses ++] $40.00] 841.67] 487.91 | | | | 
|Estimated) 13,000.00} 26,000.00) 39,000 ).00} 52,000.00) 65,000.00) 78,000.00) 91,000.00) 104,000.00 117,000 .00 130,000.00} 143,000.00) 156,000 .00 
Total Expenditure < | pnsahsetie en Ceca —|— | ‘ 
| Actual | 12,766.87) 23,623.60) " 87,701.08] 51,229.54] 65,692.79| 78,373.83! | 
siaiiiia | Actual {| 13,655.73] 28,088.75) 37,846. 76| 57,288.73) 72,904.71| 78,215 .62| 
otal Receipts ———__!—-— |---| -—- 
a 13,000.00 26.000 00) 39,000 .00 52,000.00] 65,000.00) 78,000 00| 91,000. 00) 104,000.00 | 117,000.00 130,000.00 143,000 .00 156,000.00 
onl 7 -< 
140 to Producers’ hm 8,072.02} 6,050.76) 8,590.79) 11,881.94) 15,185.67} 17,901.97) eae SNE = 
Wages to Balance Estimated! 2,916.66 5,833.34] 8,750.00] 11,666. 66) 14,583.34) 17,500.00 “20,416. 66 23,333. 34) 26,250.00! 29,166.66) 32,083.34) 35,000.00 
. Actual | 2,194.80} 4,321.97/ ne 8,486.74) 10,846.91) 12,786.91 | | | 
Producers’ Wages | cecavorits| TI — _— —— 
|e 2,083.33} 4,166.67} 6,250.00 8,333.33) 10,416. 67| 1 12,500.00} 14,583.33) 16,666 67) 18,750.00} 20,838.33) 22,916.67] 25,000.00 
q | | q 6 9770 4 rd | ~ © we 9 ~ | | | 
& 20¢ to Material and \| Actual | 1,818.92 2,779.28) 8,597 et ee 7,388.22) 7,792.29) —_— | : | : = es = — 
3 | Merchandise —} | Estimated! _1,250.00| 2,500.00| 3,750 00} 5,000.00] 6,250.00} 7,500.00] 8,750.00| 10,000.00) 11,250.00) 12,500.00) 13.750.00| 15,000.00 
- | 
= | Material and | Actual | 6,594.60) 18,896.40) 17,987. 11 33000 40| 36,941.11| 38,961 46| ay | _ | 
3 Merchandise Estimated| 6,250.00! 12,500.00| 18,750.00] 25,000.00! 31,250.00) 37,500.00! 43,750.00 50,000.00) 56,250.00) 62,500.00) 68,750.00) 75,000.00 
a 
& Actual 391.68] 861.94) 1,294.83) 1,796.23 2,136.74 278.39 | } | | 
Plant Charge }| eaeoaany — |—— — i— - 
| Estimated 416 .66) 833.34) 1,250.00) 1,666.66) 2,083.34) 2,500.00) 2,916.66) 3,333.34) 3,750.00) 4,166.66) 4,583.34) 5,000.00 
| Actual 34.21 78.40 89.97 110.14 156.00 194.60 
Interest } - | j . = 
i 'Estimated $3.33] 66.67; 100.00| _ 133.33, 166.67} 200.00 233.33) —_-266.67| 300.00 _333.83/ 366.67) 400.00 
Actual 50.00 100.00 150,00 200.00 250.00 300.00 | | 
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Fixed Income |- : - . 
) Estimated 50.00} 100.00 150.00 200.00 250.00 300 .00 350.00 400.00 450.00 500.00) 550.00 600 .00 
| | 
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Now, sales have nothing to do with the 
problem, further than that the product of 
a factory must be converted into money 
as a more convenient medium of exchange. 
A manufacturer of cotton cloth produc- 
ing 1,000 yards per day, paying for labor 
with 400 yards, for material and supplies 
300 yards, for rent, insurance, taxes, and 
all other expenses 200 yards, would have 
100 yards remaining as profit. With a 
product of 1,000 yards per day there is a 
profit. Had the product been goo yards 
there would have been no profit, and with 
a product of 800 yards there would be a 
loss, so that it is a question of product 
and not of sales. The product must be 
sold. 

Our manufacturers answer: ‘We find 
that adding six per cent. to the value of 
material and merchandise used, and charg- 
ing forty cents per hour for all day labor, 
will cover general expense and leave us a 
fair margin.” This is simple and satis- 
factory until conditions change, the num- 
ber of producer hours per year, for in- 
stance, or the introduction of a new ma- 
chine which will do the work of and dis- 
place two old ones, and dispense with one 
man; then the difference between the 
hourly sum paid this one workman ana 
the forty cents formerly charged is not 
available for meeting general expense. A 
careful study of this point wil! show that 
unless readjustments are made as labor- 
saving tools and methods are adopted, 
there may be a deficiency due to an 
hitherto unsuspected cause. 

It is the purpose here to show what 
the volume of product must be, and what 
value must be placed upon it unsold, or 
what selling price when sold, in order to 
make both ends meet and to overlap for 
a given organization and general ex- 
penses. 

First, an annual estimate or prospectus, 
Table I, for the succeeding year, is pre- 
pared, based upon experience and judg- 
ment. In this case the capital invested in 
the business is assumed to be $100,000, and 
the annual pay-roll to be $50,000, equally 
divided between producers and non-pro- 
ducers; and, to avoid the discussion now 
being carried on editorially and by the 
correspondents of trade papers as to who 
are producers and who non-producers, it 
must be clearly understood that all those 
whose time can be directly ascertained and 
charged against some specific order or 
article produced for sale are classed as 
producers, and all others as’ non-pro- 
ducers, and in case of doubt safety lies in 
erring on the side of classing an indi- 
vidual as a non-producer rather than a 
producer. The column, Estimated Ex- 
penditure, Table I, requires no explana- 
tion. It shows in this assumed case that 
for the conduct of the business for the 
succeeding year $156,000 must be secured. 
The question then arises, from what 


sources is this sum to be derived? 
In the column, Estimated Receipts, ad- 
joining, (a), Fixed income $600, this being 
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the sum derived frem rental of a portion 
of the factory buildings, interest on bonds 
or returns from investments. 

(b) Interest $400 is the estimated sum 
to be derived from notes given for de- 
ferred payments, overdue accounts, etc. 

(c) It is assumed that in case of a ma- 
chine-shop with tools varying greatly in 
size, value, floor space occupied, and 
power required, that there should be a 
separation of the charge for the workman 
and for the tool. 
a man at twenty-five cents working on a 
$5,000 horizontal boring-mill should not 
be the same as for the same priced man 
working on a $300 lathe. 
time from workman’s time, it is estimated 
that the tools would yield a plant charge 
of $5,000. 

(d) Material and merchandise are esti- 
mated at $75,000. 
in the column of estimated expenditures, 


The hourly charge for 


Separating tool 


This item is the same 


to which is added, say, twenty per cent. 
(e), which yields $15,000. 

(f) Producer’s wages is the estimated 
amount to be charging 
producer's actual time at his actual rate 
against the product. The sum of all 
these estimated receipts is $121,000, while 


derived by 


the sum of the estimated expenditures is 
156,000, which would show a deficit of 
$35,000 on the year’s business. Now from 
what source is it possible to secure 
this $35,000? 


Ft thr 


Clearly from a_percent- 
In this 
case producer's wages are $25,000, and 


age added to producer's wages. 


in order to derive thereform the $35,- 
make deficit, 140 
per cent. must be added. We have now 
a sure method of determining the neces- 


000, to good the 


sary selling price when the actual cost of 
material and merchandise, the number of 
hours and rate per hour, and the tool 
hours and rate per hour are known; thus, 
material and merchandise plus 20 per 
cent., tool hours at their established rate 
and labor plus 140 per cent. equal the sell 
ing price under the conditions assumed in 
the annual estimate. But, unfortunately the 
business mamager cannot sit at his desk 
in December and predict that his losses 
for the succeeding year will be $500 and 
his legal expenses $300 and contingent ex 
penses $1,000, and that he will employ and 
get the benefit of the product of $25.000 
expended in producer's wages. It is this 
dfficulty that the method now presented 
meets and overcomes by the use of the 
tabulated monthly statement, Table II. 
This is shown in monthly form, but so 
little labor is involved that the manager 
may keep in closer touch with his busi 
ness by using a weekly form. This sheet 
provides for bringing the actual receipts 
snd expenditures together with the esti- 
mated, item by item and month by month, 
so that a glance will show if any item of 
expenditure is actually overrunning the 
estimated, and if any item of receipts is 
underrunning the estimated, and show 
itin time for correction. It will also show 
for any month if the total actual receipts or 
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expenditures vary from the estimated, and 
which way and how much. This is desir- 
able, for one item may exceed the estimated 
and be compensated by another, so that 
the total shall be unaffected. This table 
is prepared and used as follows: The 
items—Estimated Receipts and Expendi 
tures, Sheet | 


one-twelith of each item entered in the 


are divided by twelve, and 


column, Month Ending January 3Ist, and 
on its properly designated horizontal line, 
March 
the amounts being 


under February two-tweliths, 
three-twelfths, etc 
cumulative until at the end of the year or 
under December they amount to the sum 
shown in the annual estimate These 
spaces may be all filled out as shown tor 
the last half of the year- -Table II. 

It will be noticed that in the two hori- 
zontal lines of totals (receipts and expen- 
ditures), Table II, the estimated amounts 
They must be if both 


At the end of the first 


are always equal. 
ends are to meet. 
month of the new year actual figures are 
available and are filled in the proper 
spaces, and the items and totals for the 
year, as far as it has gone, are directly 
comparable with the corresponding esti- 
mates; and right here the manager has a 
chance to earn his salary by managing. 
This method gives him eleven more 
chances and eleven months’ time for reme 
dies. 

Answering the proper objection, that 
selling prices are not made by ascertain 
ing the value of material and labor and 
adding a percentage, but by competition, 
it is nevertheless true that unless the value 
of material and labor will admit of the 
addition of the percentages proved to be 
necessary by the annual estimate, without 
making the selling price so high as to keep 
the goods out of the market, then the end 
When it is 


found that a selling price arrived at by this 


of the year will show a deficit 


method is too high, the obvious remedy 
is to reduce the amount (not necessarily 
the rate) paid fer labor or material until 
they will bear the addition of the necessary 
percentage without throwing the article 
out of the market. It is clear that, other 
things being equal, twice the producing 
force will require but one-half of the per 


centage to be added. It is also clear that 
a reduction in the total expenditure, or an 
increase in any items of receipts, will re 
duce the percentage necessary to be add “d 
This gives the manager a definite method 
of making readjustments, as he obtains 
results of actual business as the year ad- 
vances. In this method one assumption 
is necessary, but it is a fair one, viz., that 
the employment of a certain number of 
dollars’ worth of productive labor pro- 
duces a corresponding value of product 
plus the percentage shown to be necessary 
by the estimate. The manager must se 
cure this result. In other words, every 
dollar paid to producers plus the required 
percentage must be charged to the pro 
duct (this together with the plant charge 


and material plus its percentage), must be 





ilue of the product, sold or un- 
d, and all things must be adjusted to 
t end 
A A a 


Richards’ Automatic Belt-Driven 
Air Compressor. 


Che air compressor shown in the ac 


companying halif-tone has been designed 


especially for shop use, or for any place 


where there is running shafting, and where 
it is desirable to maintain a constant sup- 
ply of compressed air without the trouble 
of looking after the apparatus and at the 
For such conditions 


for power 


cost I 


least 


the belt-driven compressor is more satis- 


RICHARDS’ 


factory, and is cheaper both in first cost 


ind in maintenance. 
The compressor has two vertical sin 
gle-acting cylinders with trunk pistons 


each 10 inches diameter and 10 inches 


stroke, and at 110 revolutions per minute 


will compress 100 cubic feet of free air 


per minute up to 100 pounds gage press 
ure, the preferable pressure for general 
use being 75 or 80 pounds. The pulleys, 


4. 


tight and loose, are 56 inches in diam- 


eter and 8 inches face, giving ample belt 
power for the work. The entire cylinders 
ind the lower heads are completely water- 
jacketed. The crank shaft and connecting 


steel with bronze boxes 


rods are of cast 








AUTOMATIC 
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and ample wearing surfaces. The ma- 
chine is entirely automatic, maintaining a 
constant working pressure when the de 
mand does not exceed the capacity of the 
machine. The shipping apparatus is con- 
nected to the air receiver, and when the 
pressure rises above the point desired the 
belt is thrown upon the loose pulley and 
itself 


three 


start again ol 
falls 
The normal position of the belt 


the machine stops, to 
the 
pounds. 

shipper is with the belt upon the tight pul- 


when pressure two or 


ley; the air pressure is only used to stop 
the machine, so that it entails but a slight 
The de 


and no constant leakage 


AIR COMPRESSOR. 


livery pipe, 2 inches, is at the back of the 
machine, but both that and the shipper 
The 


valves are easily accessible, and each cylin 


may be upon either side, as ordered. 


der may be operated independently of the 


other if necessary, either for repairs or 
when only a small supply of air is re 
quired. 

The compressor is from designs, upon 
which, we understand, patents are pend- 
ing, by Frank Richards, who is familiar 
with the requirements and the possibili- 
ties of compressed-air service It is made 


sold by M ® 


Three of these machines have been 


and Hammett, 
N.Y. 


running several months in shops of the 





Troy, 
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Mid 
York, 


Lake Shore Railroad, and one in the 
dletown, N. Y New 
Ontario & Western Railroad. 


shop of the 
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Repairs of Electrical Machinery. 


BY A. R. HARRIS. 


A slight knowledge of the principles of 
action, and of the construction of electri 
cal machinery, would in many cases save 
the users thereof from heavy outlays for 
repairs. It very often happens that some 
insignificant cause renders the machine 
useless, and the services of the repair shop 
are sought, at a considerable expense, to 
remedy a difficulty that could be cured by 
the user at a trifling outlay, and in a few 
minutes, if he only knew how. This is 
not due to any tendency on the part of 
electrical repair shops to be exorbitant 
in their demands, but to the fact that they 
must charge not only for the time re- 


but for 


quired to make the repairs, also 
the time consumed in going and coming 
from the shop, as well as car fares and 
other incidentals. When the damage is ex- 
tensive these charges added to the actual 
cost of the work done do not materially 
increase the bill, but on small repair jobs 
they become excessive in the same way 
that a plumber’s bill for putting a new 
washer on a kitchen faucet is out of all 
proportion to the actual work done on the 
faucet. 

To be able to make all ordinary repairs 


to electrical machinery it is not necessary 


to have a deep knowledge of its action, 
nor to be an expert electrical workman. 
Any man of average intelligence can 
easily understand the necessary princi- 
ples, and any metal worker possesses the 
mechanical skill required to do the work 

One of the most frequent causes of 
trouble is the breaking, or loosening, of 
the connections between the terminals 
of the armature coils and the commuta- 
tor. Such troubles can in many cases 
be remedied by the simple tightening of 
a screw, or at the most by the use of a 
soldering iron; but unless a man knows 
that such is the case, he will very likely 


conclude that the safest course to pursue 


is to call in someone who knows what he 


is about. If the way in which the coils 


are wound on the armature, and are con- 


nected with the commutator, is under- 


stood, the repairs can be made at once. 
The ring type of armature is the simplest 
to wind and connect, and it will be ex 


plained in what follows: 


Fig. 1 is a simple diagram that illus- 


trates the way in which the coils are wound 


upon a ring armature, and Fig. 2 shows 
the manner in which they are connected 
the 
the wire in the first figure 
continuous like 
Now, it is evident that if 


with commutator. As will be seen, 

is wound ina 

coil, an endless screw. 
s | 

an electric cur- 

the 


will flow through all the turns 


rent is passed from the point A to 


point B it 
upper half of th 


of the coil in one direc- 
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tion, and through the turns of the lower 
half in the other direction, as is shown 
li CD are the two 
poles of a magnet, the passage of the cur 


by the arrow heads. 


rent through the wire in this manner will 
cause it to revolve until the points A and 
B’come on to the line CD. If the ma 
chine is a generator of electricity, instead 


of a motor, a current will be generated in 
is rotated 
the position AB to CD. Ii 


were soldered to the coils of a 


the coils, if the armature from 


two wires 
motor on 
the line .4 B the armature would revolve 
until the the 


CD, and then stop; but if the wires are 


connections were on line 
replaced by springs held stationary at 4 
and B, in such a position that the coils 
may slide under them, the armature will 
keep on revolving, owing to the fact that 
as it rotates, the springs will slip off of 
one coil and on to the one next to it; hence 
the current will always enter and leave 
the armature at the same points in space, 
very 


nearly, and therefore the tendency 


oO 





S. 
" Fig. } 








i ! 


to rotate will remain the same. This may 
be illustrated by comparing the armature 
to a hand wheel 


the 


rotated by two men sta 
A B. If the 


could not move, and could only reach as 


tioned at points men 
far as the line C D, they could only turn 
the wheel through that distance, if it only 
had two handles located on opposite sides 
of the diameter; but if there were handles 
all around the circumference, by simply 
pulling on the successives ones as they 
came within reach the wheel could be 
kept 
tion is equivalent to what takes place in 
The 


enter through one coil until it has moved 


revolving continuously. This ac- 


an armature. current continues to 
through an are of the circle equal to the 


distance between two coils, or the pitch 
as we might call it. At this point the con- 
tact 


with the coil ahead, 


breaks and a new contact is made 


and this contact re 


mains until the armature has revolved 


through another pitch distance. 


If all the 


turns of wire on the armature 
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in Fig. 1 ran true with each other on the 
the ring, and had their insulation 


he outside 


side Ol 


removed on t suriace, so that 


the two springs located at the 


points A 


and B could make contact with the metal 


the armature would rotate traversed by 


a current, or would generate a current 


revolved by a pulley on the end of the 


shaft. If the turns of wire were very 


numerous, it would not be necessary to 


and, in fact, 


make contact with every one, 


many as to be in 


they were si two or 


three layers, a contact with all could not 


be made. In such cases, if every fifth o1 


+] 


tenth turn were brought to the surface so 


that the spring could make contact with it 


the machine would operate just as well 


A little reflection will show that if the con 


tacts were so far apart as to only have, 


say, eight all around the circle, the arma 


ture would still rotate: for, as has bee 


stated in the foregoing, the distance: 


through which it will turn without chang 


ing the connection is one-fourth of 
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ther ‘r nA 


number 
points of contact greater than four, equally 


circle, would produce 


spaced around the 


rotation. The objection to a small num 


ber ot contacts, however, 1s that the spec d, 
in the case of a motor, and the current in 


the case of a generator, would be too un 
steady. l 
the action if eight points were provided. 


Then the armature would turn through 


one-eighth of a revolution before the 


spring would pass onto the next conta 


Now, when the contact is first made, the 


strongest, as 


pull will be the 


armature is in the position where the re 
field 


through the 


action between the magnet and the 


current circulating armature 
wire is the greatest. As the armature re 


the pull becomes less, and at the 
hence, at 


+} 
tl 


line C D is reduced to nothing; 


any intermediate point it must be less than 


when contact is first made. From this it 


1 
| 


can be seen that with only eight contacts 


To illustrate this point, consider 
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ture would bi é \ ries of jer 
[If the number ‘led. the 
inevenness of t pull w beco 
i e nun i? l 
iy | d : 
Althoug 
structed is dk scribed ho t it > OW th 
the springs rubbing W t 
would not be pract erinding 
action ot tl prings would soon w 
the wires away and destroy the armatu 
On this account, machi ntend 
ictual service are provid with a 
mutator This p ‘ry 
far as the electrical actior : y rned 
but is used simply ! 
substantial mechanically Fig. 2 show 
how the coils of a rine armature are co 
nected with the commutator Che outer 
ring represents the armature, and the in 
ner one the commutator; the ils 1, 2, 3. 4, 
te eing ie 1 wit 
lim by the wires } 





armature are greater than the number ot 


sections n tl mMmutator except n 


but whether the 


' ’ 
the principle upon 


turns are many or tew, 


which they are connected alway 


same. Suppose that t rmature has t 
sectiol 


times as many turns as there are 


in the commutator, then every tenth turn 
May be regard d as longer than the othe 


and provided with a reinforcing pice 
at the point where the spring rubs s 
to provide a large wearing surface. This 
would be shown in Fig. 2 by suppo 
that g represents such a turn, and that a 
and 6 are the ends coming from the pr 
ceding and succeeding turns, and that th 
commutator section k is the reinforcing 
Fre thi it V1 be seen that tl 
very little mystery about the connection 


of a ring armature to th ommutator 


° 1 
connections become loos¢ 


nd new 


urns out and 
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be wound, the only point that has to be 
guarded against is to not connect the 
wrong ends. This can in most cases be 
easily avoided by remembering that the 
connections must be such that one coil 
is a continuation of the other; that is, if 
the end coming from one coil runs over 
the top or outside of the armature, the 
other coil must 
from the inside. In some machines, the 
wires coming from the armature do not 
run straight down to the commutator as 
shown in Fig. 2, but follow around the 
This is done to change 


end from the come 


circle as in Fig. 3. 
the location of the brushes, but it does not 
in any way affect the method of making 
the connections. 

When the brushes are on a line at right 
angles with the pole pieces, as shown in 
Fig. 1, the connections with the commu- 
tator will be straight; but when they are 
on the line C D, the connections will be 
twisted around as shown in Fig. 3. This 
arrangement is used very commonly in 
connection with drum armatures, but very 
seldom with the ring type, owing to the 
fact that with these latter type the long- 
twisted connections cannot be held very 
well so as to not vibrate and work loose 

Although the winding of a ring arma 
ture is very simple, there are several ways 
in which the coils may be arranged, and 
in some cases it is not very easy to deter- 
mine which are the proper ends to con- 
nect; but for want of space here these 
points will be treated in a separate article. 


A A A 


Improved Method of Lighting Draw- 
ing Offices. 

On the occasion of a recent call to our 
office by Mr. H. M. Lane, of the Lane & 
Bodley Company, of Cincinnati, he re- 
marked that they had in use in their draw- 
ing office the system of lighting adopted 
in some of the English cotton mills, and 
that the results were far superior to any 
other system he had ever seen. 

As many of our readers may not be 
familiar with this system, we give here- 
with an illustration, made from a photo- 
graph of the drawing-room furnished by 
Mr. Lane, which will make the arrange- 
ment clear. 

The lighting is done by incandescent 
lamps, supported by a hanging rod from 
the ceiling, and having a cross-arm below, 
to each end of which a lamp is attached, 
but inverted from the usual position. These 
lamps are surrounded by opaque reflec- 
tors, which allow no light to pass through 
them, but which reflect it upward to the 
ceiling. In the experimental arrangement 
which is still in use, these shades are made 
of heavy drawing paper, blueprinted on the 
outside to render ‘it more opaque. The 
paper throws the light up to the ceiling, 
which, together with the side walls and all 
the furniture in the room, is painted white. 
The successive reflections from these sur- 
faces result in filling the room with a soft 
diffused light which casts no shadows, and 
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under which work is so agreeable that the 
men linger at night over their drawings. 
Mr. Lane states that the light is better than 
daylight—softer, more agreeable and rest- 
ful to the eye,and casting no shadows upon 
the drawing paper from any direction. 

Two of the lights are mounted over 
each drawing board. The general arrange- 
ment of the shades will be apparent from 
the drawing. 


4 A 4 


A Chuck for Drill Work. 


The accompanying sketch, which we 
find in “The Engineer,” London, shows 
a chuck used around the upright drill at 
the Gateshead shops of the Northeastern 
It requires 


Railway of Great Britain. 


LIGHTING BY 


scarcely a word of explanation. If, for 
instance, a rod is to be drilled, four points 
will be located upon it, by a surface gage 
or some other means, two points opposite 
each other at each end of the rod; and 
center punch marks being made at those 
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A CHUCK FOR DRILL WORK. 


points, the points of two of these chucks 
are tightened into the center punch holes, 
and the rod is held perfectly level and 
firm enough for general drilling. It is 
evident that the chuck is capable’ of much 
wider application, both for level work and 
for inclined work, it being such a simple 
matter to locate the center punch marks 
to the height required. It would seem 
also that the chuck would be as valuable 
upon the planer as on the drill. A lot of 











January 14, 1897. 











stout angle irons with a single pointed 
screw in each, and perhaps two or three 
tapped holes of different hights, would 
be convenient in many cases. 

A a A 
Disappearance of French Shipping. 


The condition of French shipping 
seems to be nearly as bad as our own, al- 
though from entirely different causes. It 
is being killed by kindness, which can 
scarcely be said to be the disease affecting 
our own merchant marine. In 1885 the 
tonnage of France was next to that of 
England, while it is now eighth on the list, 
with Greece and Turkey only a little be- 
low, and Italy nearly and Germany more 
than double. 


French law does not permit ships 


aut 
4 
tu41 


REFLECTION, 


trading to the East to employ natives, as 
all competitors do. 
Then, besides protecting her 
sailors out of existence, she plays the same 
game upon her’longshoremen. At Havre 
a steamer is only permitted to discharge 
so many tons a day, so that it costs twice 
as much to enter and discharge there as in 
Germany, Belgium or Holland. Traffic 
which is growing at all ports in Europe 
outside of France is there either station- 
Only ten years of ama- 


This is one cruel 
kindness. 


ary or declining. 
teur legislation in 
plished all this. 
a a 4 
“Locomotive Engineering” for January 


France has accom- 


contains descriptions of two air compres- 
sors, two air locomotives, an air hoisting 
engine, two air presses of different types, 
pipe bender, staybolt stripper, flue tester 
and two air motors of universal applica- 
tion for driving tools, besides a long arti- 
cle descriptive of a pneumatic switch and 
signal system, and the usual batch relat- 
ing to air brakes, all going to show how 
important compressed air is becoming in 
railroad work. 
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D-Drills and Wood-Reamers. 
BY JOHN RANDOL,. 


The “D-drill,” also known as the “can- 
non-drill” and “hog-nose,” is a familiar 
tool of the old machine shops which has 
almost disappeared from modern practice, 
and the same is true of the wood-reamer. 

The D-drill in its common form is 
shown in Fig. 1. It has a single cutting 
edge only, and is commonly made with 
the cut or groove in the body extending 
over an arc of from 100 to 120 degrees of 
the circumference. The old-fashioned 
D-drills were often made with tool-steel 
noses welded on wrought-iron bodies for 
large sizes; the smaller sizes of solid tool 
steel throughout. The nose was usually 
hardened for two or three inches back, 
and the leading or cutting end must be 
cleared from the cutting edge to the 
groove. The D-drill is in action simply a 
one-lip flat-drill, and can enter the solid 
without having a small central hole to 
follow; but can do more rapid work and 
do it with vastly less end-pressure if a 
small hole is first drilled. 

The D-drill is like the flat chucking drill 
in making a hole of any size within a con- 
siderable range. If the D-drill is shanked 
to go in the tail spindle of the lathe it will, 
if left to itself, always start a hole much 
larger than its own diameter in the re- 
volving piece held in the chuck or in the 
chuck and back rest, and it is therefore 
common practice in using the D-drill to 
first start the hole with a boring tool held 
in the tool-post, making this starting hole 
of the desired diameter, as the D-drill will 
keep very close to the size of the starting 
hole all the way through the piece to be 
The D-drill is thus a tool which 
makes holes of uncertain diameter, but it 
has the great merit of keeping its original 
direction almost absolutely. 

I remember one construction in which 
a shaft about 1 inch diameter had to be let 
in through about 6 feet of solid metal, and 
carry on its inside end a small bevel gear 
to mesh with another which was previ- 
ously given a fixed location in the same 
solid block of cast iron. This appalling 
job of boring a 1-inch hole, 6 feet in the 
solid, required to accurately intersect the 
axis of a previously bored hole, was suc- 


bored. 


cessfully performed by the use of a long 
D-drill, carefully started by measurement, 
and I know of no other tool which could 
have been used with any prospect of suc- 
cess for an operation so marked by faith 
of the designer in the constructor’s re- 
sources. 

I have seen a full set of D-drills, home- 
made, from 1% inch up to 6 inches diam- 
eter, in an old-style machine shop, al- 
though their use was more often confined 
to special jobs. In the shop having this 
fine and expensive set of D-drills they 
were regarded with great favor by the 
workmen, especially for wrought-metal 
working; and had they been provided with 
1, so that the cutting edge 


forced lubricatic 
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could have at all times been flooded with 
lard oil, they would have undoubtedly 
But that was 
before the day of oil pumps and flexible 
“Almond” oil pipes 

The ‘“wood-reamer,” a flat two-lipped 
drill, clothed or lagged with hard wood, 
usually maple, on each flat of the drill, the 
wood being secured by screws and turned 
in the lathe accurately to the size of the 
finished hole to be produced, all as shown 
also in Fig. 1, was a favorite tool of the 


been able to do rapid work. 


old-timers, but has now almost entirely 
disappeared from the machine shop. The 
wood reamer can make a round, straight 
hole of exquisite internal surface, pro- 
vided its wood sides are kept accurately 
to size. The wood wears away in use 
quite rapidly, and it. was the old practice 
to “paper out” the wood sides by putting 
paper between the flat sides of the drill 
and its wood clothing or lagging as it 
wore small; but this does not serve the 
purpose perfectly, because there should be 
as nearly as possible a full circle of the lag- 
ging to secure the best results. 

The old wood reamer was a good tool 
in good hands; but the modern fluted 
taken 


its place, is 


reamer, which has 








25-31 


gives the best work for the least money 
Still, one 


the 


and will never be abandoned 
cannot avoid regret at the passing of 
old-time, all-round mechanics, who knew 
the why and wherefore of things, and 
came out right with their work vecause 
they thought rightly about it. The spe 
cialized laborer is not paid to think, he is 
paid to do; therefore the tool-room thinks, 
and thinks hard all the time, and puts 
more and more brains into tools all the 
time, so that the actual tool user may 
profitably become day by day a closer ap- 


proximation to pure muscular force, 
wholly uncontaminated by intelligence. 
While the D-drill and the wood reamer 
have fallen into disuse in general modern 
machine shop practice, they present the 
strange anomaly of having assumed the 
position of indispensable agents in the 
production of built-up guns, which are at 
this moment the very highest develop 
ment of machine work in existence, if 


looked upon as power-producing and 


metal-piercing agents. The manufacture 
of great guns now involves the accurate 
sizing and perfect internal finish of such 
pieces of large dimension lathe work as 


were never before demanded for any put 



































Old Style Wood Reamer 


Fig. 3 


cheaper and can be used by workmen less 
delicately sensitive to the fitness of things 
than were the old-time all-round machin- 
ists, who not only knew how to use their 
tools, but loved them and _ carefully 
humored their weaknesses. The wood 
reamer went out about the time the “spe- 
‘one-operation ma- 


‘ 


cialized laborer’ or 
chinist’” became an abounding and domi- 
nating factor in our machine production, 
giving his small knowledge in return for 
his small day pay, and forcing a new order 
of things in the tool-room, which is now 
made to supply both tools and brains for 
the machine handlers. It must be clearly 
understood that I do not imply that the 
old order of things was the better of the 
two, and that good all-round mechanics 
are needed all over the machine shop of to 
day. The general mechanic is to-day even 
less dispensable in the machine shop than 
ever before, but he is localized, central- 
ized, so that his brain can govern the ac 
tions of the cheap labor which keeps the 


tools at work, and the modern practice 


pose, and the D-drill and wood reamer 
are the most suitable tools for finishing 
these internal surfaces which have so far 
been applied to that purpose 

As the 
“hoops” which constitute a built-up gun 


11 


are united and held in place, as well as 


central tube and _ different 


given their final internal-strain-resisting 
powers by shrinking one upon another, 
it is obvious that extreme nicety in sizing 
is required to attain the final compres 
sions which are most effective. The out 
side sizing is, Ol course, easy enough, the 


only necessity being a_ well-constructed 


lathe of sufficient size to take the work 
oblem of entirely 


The inside sizing is a ] 
different conditions, and has up to the 
present time been successfully met by the 
wood reamer only. For the larger sizes 
of bore the use of the wood reamer is pre 


to finished size by 


f 


ceded by boring 
tools carried in boring-heads sliding on 


boring-bars, and the final sizing is made 
with wood reamers carried on the same 
bars Phe smaller diameters and shorter 





sths require: yx other branches ot 
1 onstruction are roughed out with 
1-1 ind finished with the wood 
ean bo T i] reamer being pro 





Fig. 3. D-DRILL, WATERVLIET ARSENAL 
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The cutting tool is unusually heavy and 


very firmly secured. I think the innet 


edge oi the tool rests on a taper adjusting 


key; it may be lined out with inserted 


liners. I think it is held out by a taper 


key which is secured by small screws. Thx 
oil supply is obtained either from a rotary 
a hand oil 


‘ar oil forces 


pump or from 
pump. The tool is often withdrawn while 


at work, most or all of the chips being 


out with it in the trough of the 


The 


grooving its top edge. 


drawn 
“lipped-up” by 
The 


cutter lies in a radial plane. 


body. cutter 1s 


top of the 
Many sizes of these D-drills are in use 
at Watervliet Arsenal, where these pictures 
were taken, but they are all alike in gen- 
construction, so that a 
the 


eral form and 


single one shows con- 


picture Ol a 


struction ofall. A “starting size” is bored 
in the work with a boring tool in the tool 
post, the D-drill is started. The 


rough work done by the J>-drill must be 


before 





A SMALL 


vided with taper shanks fitted to key into 
the tail spindle or boring-bar 
clear illustration of 


Fig. 


3 gives a 
a D-drill, which is made, I think, with a 


very 


steel casting body; it may be gray iron, 


but a steel casting seems more suitable 


for the purpose. There is a taper shank 
slotted for a key as shown. The entering 
end is provided with a boss H, to support 
The hole S$ takes 


1 
| 


The single 


a steel bushed center C 
a face-plate driver stud cut- 


ting tool 7 is a flat piece of tool steel 


bolted on with three heavy hexagon-head 
the drill. 


he 


screws, tapped into the body of 


The oil pipe ? P P is supported in t 


trough of the drill, and is carried through 


the circular end and taper shank, and 


projects beyond the shank-end so as to 


connect with the oil pump. The semi- 
evlindrical part is finished accurately to 


size, and cut with oil grooves. 





DIAMETER 


REAMER, 


WooDbD 


very accurately straight and to size to ob 
tain a perfect bore by finishing with the 
wood-reamer. Lubrication must be con 
stant. These tools are used at Watervliet 
to cut as much as 5% inch on a side at one 
chip. 

The Watervliet 


work in cut is only from 


surface speed of the 


7 to QO teet per 
minute, 9 feet being the maximum. Th 
1S loaded to 35 


For 


inches 


oil-pressure safety valve 
pounds pressure to the square inch. 
24 inches diameter the feed is 2 
For 12 inches diameter of bore 


The ma 


per hour. 
the feed is 4% inches per hour. 
terial used is very hard. 

the D-drill 


is accurately ground to size, and is made 


The semi-cylindrical part of 
as smooth as possible, and this size stays 
up much longer than would be expected. 
This Watervliet D-drill, 


Anthony Victorin, under w 


perfected by 


} 


hose super 










vision the gun-making plant at Wate 


vliet was designed, constructed, placed 


+ 


and brought to its present stage oi 


effectiveness, may be accepted as a full 


the possibilities of the tool, 


embodiment of 


is It seems to meet all the conditions of 
ts use perfectly. It is a very different 
iffair from the “cannon-drill’ of the old 


shops, not only in dimensions, but in su 


perior adaptability to both service and 
inaintenance. 

The development of the wood reamer in 
Mr. Victorin’s hands has been as marked 
as that of the D-drill. The metal part of 
one of these wood reamers of small diam- 
eter is shown in Fig. 4. It is a substantial 
cast-iron or steel-casting structure, ribbed 
on both the 


cheeks sidewise, and having the web op 


sides to confine wooden 


as to bring 


positely recessed in front s¢ 
the two separable cutter faces in the same 
diametrical plane. The outer faces of the 


cutters are ground in place to accurate 


diameter, and are sharpened by grinding 
the leading side of the cutter with a round 
Fig. 4. The 


wooden cheeks are grooved to fit the side 


edge wheel or stone, as at C 


ribs of the body, and are secured by six 
screws through each cheek, tapped into 


holes in the body. In some 


cases, aS 1n 
Fig. 6, the screw-head holes are plugged 


ind the wood surface is increased to that 


extent, while this closing of the screw 
head holes keeps them from catching 
chips, which is important 

[hese reamers are provided with a two 


branched oil-pipe, the main trunk of which 


enters the rear end of the body, as shown 
at T. Fig. 6, inside the lagging 


branching 


1 the reamer, so that each cutter has an 


oil-supply of its own. These oil tubes are 
1 most important part of the wood reamer, 
a set being fitted to each reamer when 


is first made, and kept with it afterward; 





FOR 


tCAMERS READY 
ARSENAL 


WOOD RE 
WATERVLIET 


Fig. 5 


USE, 


through all repairs, re-lagging 
ing in the lathe, the oil pipes are always 
} 


in sight, because they pass bet 


wood lagging and the met body, and 
must be put in place when the lagging is 
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: screwed on. In Fig. 5, two wood reamers [lo avoid the constant labor of renew g 
just out of the lathe shown in Fig. 7, which ing the wood sides of the flat body of the truck, protected {1 aw tr bwien 
s used solely for turning up wood reamers, wood reamer, the “skeleton” form, shown on a bed I 
are seen lying on the floor. The S-curved in Figs. 8, 9 and 10, was devise In t shows the inte t t 
vil-tubes, for conveying oil directly to the skeleton shape the wood takes the fort ) g I \ S 
utting edge of each cutter, are pretty mgitudinal strips dove d into tl r Fig. 9 thre 
pull 
1) ti { ( 
' ly < ‘ ( ; 
) the ( 1 I re W Le | 1 ne 
SCI d up \ wedge expansion ring 


cle rly shown in the front end of the bore 

the reamer in Fig. &, is so fitted as to 
‘ey up to exactly fit the boring-bar with 
out shake Che wooden bearers are faced 
r “armored” with sheet brass on the 
leading ends and chip-meeting sides 
Fig. 10 also shows a reamer body, light 
ened by coring out needless metal between 
the bore and the strip-seats 


The want of durability of the wood su 


ce of the wood reamer has led to the 
contemplation of substituting some of thx 
softer metals for the wood lagging, brass 
and babbitt metal being those mentioned 
is kely t recelve { i Mii Vik ri 


believed that bras would be more dut 





ble than wood | that the metal w 

( pabla PiVINng £ a finished u 

‘ i e W peculiar mer 

oft the ood lagging ‘ ts softnes 
which permits any chip finding its way 

between the fini hed ul ce of the bore 

ind th body « the WOOK eal t 

Fig. 6 REAMING “SIEGE”? MORTAR, WATERVLIET ARSENAL mere 5 a , ‘ 4 ‘ 


clearly shown. It must be fully unde 
stood by those expecting good work from 
the wood reamer that a flood of the best 
lard oil is considered at Watervliet to bi 
of the first importance Mr. Victori 
was emphatic in his statement that lard 
oil in abundance must be used to securs 
a good smooth surface and accurate diam 
eter of bore 


The thin edges of the wood, where it 





meets the web of the body of the reamer 
are cut away to an obtuse angle to avoid 
the possibility of splintering off, as shown 
at EE, Fig. 6. The muzzle of a 7-inch 
siege mortar is shown in the back-rest 

in front of the reamer in Fig. 6 
Fig. 7 shows a larger wood-reamer, 
having two sizes, bore and counterbore, 
in the lathe, to have the wood turned off 
to size. Two sizes on one cutter are 
shown at C, Fig. 7; the cutter is long, 
and is secured by four hexagon-head 
screws. None of the reamer cutters art 
made to adjust out. They are all ground 


to size on the edges, and they are sharp 





ened by grooving on the front face with 
round face wheel. The leading ends of Fig. 7 WOOD REAMER IN DIE LATHE, WATERVLIET ARSENAI 


the wooden cheeks are, in Fig. 7, faced 


7 
with thick sheet brass, secured with many reamer body. which is bored out to slid void the illinsg { chips into the 
countersunk-head wood screws; this on a boring-bar and supplied with an in bor nd once there the chips n t 
“armor” prevents — thy splintering or _ side nut to take a screw lying in the sid be pushed ahead of the reamer as it 
“brooming”’ of the wood, and is essential of the boring-bar in the usual manner vance ind so finally hart 

to good work where the reamer is of large The dovetails in the reamer body ar of the w r tl | ight 


iameter shown in Fig. 10, in which a reamer body _ bet 











reamer body, and in this latter case may 
cause serious damage by increasing the 
diametér of the cut made, or roughing the 
finished It would seem at first 
sight that a metal lagging would be too 
hard for the place, but Mr. Victorin 
based of brass lagging on 


surface. 


his advocacy 





“SKELETON ” WOOD REAMER, WA- 
TERVLIET ARSENAL, 


Fig. 8 


his experience with the brass-clothed rif- 
ling head used in the Watervliet rifling 
machine, an enormous tool, 120 feet long. 
This rifling 
only 0.0015 inch in 250 passes, rotating 


head was reduced in size 


sliding movement, each pass involv- 
Chips im- 


and 
ing 56 feet of linear travel. 
bedded themselves in the brass lagging 
of this rifling head without damage to the 
bore of the gun. 

A great gun is an emergency tool, and 
demands expenditure 


every production 


which can make it better. Ordinary ma- 
chinery is a different thing, involving as it 
does a nice balancing of costs of produc- 
The 


use of the wood reamer undoubtedly pro- 


tion against gains in effectiveness. 


duces work of the highest class; and 1f 
the size of the reamer and work produced 
can be made constant by the use of 
metallic lagging, thereby 
constant repairs demanded by the wood 


avoiding the 


reamer, the use of a tool of this form and 
material might become a regular feature 
of economical machine production. 


& a + 
Strength of Gear Teeth. 
Mr. Michael Longridge has read a 
paper on “Breakdowns of Stationary 


Steam Engines” before the (English) In- 
stitution of Mechanical Engineers, in the 
course of which he gives the following 
table of particulars of nineteen spur gears, 
the prac- 
regard to 


which is useful as showing 


tice in England with loads 


on large gear teeth. These gears all 
failed in service, though not always in the 
teeth. Where the teeth gave way, Mr. 


Longridge ascribes it to excessive press- 
ure on their ends, owing to the crank 
shafts shifting in their bearings or getting 
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out of level. The last column of the table 
has been added by ourselves: 





per 
*h of 


pinion 





t 
t 





Fee 
teeth 
of 
per 


ot 
pitch and face, 





Circumferential 
Velocity ratio, or ré 


Power transmitted. 


Mean pressure on 
| Breadth of teeth, 





> o 
v 
4 “ 2s v 
U5 < S Y 9?| & 
x= y-' = 4 ha = 
ye 3 = co 
a's 2 3) & uw e| 2 
ae = = a o3| 2 
a Zz ao 
Ins. Ins No. |Ratio Lbs. 
4 14 42 3.8 160 
5-4 17 41 3.4 153 
5.0 18 43 3.2 158 
5-5 18 4! 3.3 148 
5 18 4¢ 2.5 140 
5 18 47 3.2 16 
5.¢ 18 40 3.4 149 
5-25 16% 43 3-0 17¢ 
5.9 17 47 2.9 177 
5-5 15 5° 2.3 153 
5 17 47 2.9 177 
5 15 43 3-1 160 
5-75 18 4 3.1 158 
5.75 15 47 2.0 155 
5-7 15 47 3 0 163 
1 Ss 19 52 3.0 189 
| 4 75 19 52 3 182 
| 5 18%| 49 3 195 
>| 4.5 15 71 2.5 39 
' 


Mr. Longridge is an advocate of shal- 
should 


low teeth, saying: “In no case 
their hight exceed one-half the pitch.” 


He also considers that the number of teeth 
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Fig, 9. 


in the pinion should be not much less than 
sixty, and that the work should be done 
rather in going out of gear than in coming 
into gear, saying: ‘Contact should com- 
mence about half a pitch before the pitch 
point, and should cease about a pitch 
beyond.” 

The hight of the teeth which appear in 
the table is not stated, but “in many cases 
the pinion teeth were made of such a 
shape as to have a longer contact with the 
wheel teeth before than after passing the 
pitch - point.” 

Mr. 
a good plan in molding the teeth to bevel 


Longridge also says: “It is also 
the wearing faces of the teeth of both 
wheel and pinion at the ends which are 
at the bottom of the mold; so that, when 
the wheels are geared together, with the 
bottom wheel opposite the 


face of one 
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top face of the other, the beveled faces of 
the wheel teeth will be at the right or 
left-hand end, and those of the pinion 
teeth at the left or right-hand end, thus 
preventing concentration of pressure upon 
the extreme ends of either.” 

Many of these points of design are at 
variance with American practice, but they 
undoubtedly represent the views of some 
of the most advanced English construc- 
tors, and, in view of the extensive use of 
gearing in England, deserve attention. 
The gears are presumably all of cast iron. 
The high circumferential speeds will be 
noted. 

A a A 


Mr. John A. 
American Foundrymen’s 
writes us that the association has recently 
increased its membership in a very grati- 
fying way, and that the Executive Board 


Penton, Secretary of the 
Association, 


recently adopted resolutions regarding 
the advisability of the president appoint- 
ing a committee to make a thorough in- 
vestigation of the apprenticeship question 
in all its details, and prepare a uniform 
plan of action for presentation at the next 
The 
resolution touching the advisability of tak- 


convention. board also passed a 
ing some action to protect its members 
from what are considered to be the occa- 
sional unjust, unfair and hasty actions of 
labor organizations. 


A A A 


A material known as “fibre conduit” 
seems to be coming into extensive use for 
many services where cast-iron pipe has 
heretofore been employed, and is worth 
It is 


used for water, gas and sewer purposes, 


investigating for various shop uses. 


steam. It is light, tough and 


is butted together with a con- 


not for 


strong, 





Fig. 10. * SKELETON ” 


REAMER BODY, WA 
TERVLIET ARSENAL. 


tinuous smooth interior, making 


tight joints, and does not expand with 


very 


heat or cold. It is, besides all else, a per 


fect electrical insulator 
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A Reversible Cutter Head. 
We illustrate a reversible cutter head for 
variety 
runs in either direction, as required by the 


wood-molding machines, which 
grain of the wood or for convenience in 


The 


peculiarity and special advantage claimed 


working up to a stop gage, etc. 


for the cutter is in the fact that, which- 
ever direction the spindle turns, a proper 
clearance is given to the cutter. 

The spindle A, Fig. 1, has a stem which 
is turned round and then flatted off on 
four sides, leaving a part of the circle at 
the corners, while the section is essentially 
square. Collars such as B, having round 
holes which fit the circular corners of the 
spindle, are used to block out the cutters 
to the required position on the spindle. 
The collar C has a square hole to prevent 
its turning on the spindle. This collar has 
upon its face two stop pins c and c’, Fig. 2, 


al 
ye 






Fig. 7 


REVERSIBLE CUTTER HEAD 


which drive the cutters. Next upon the 
spindle is the double eccentric , shown 
separately at Fig. 5, the square holes of this 
fitting the square of the spindle. Addi 
tional collars H and / are slipped onto the 
spindle, and all are bound by tightening 
the nut on the end. The 
which is shown separately 


cutters, one of 
at Figs. 3 and 
4, have eyes which. fit on the eccentrics, 
one on each, allowing the cutters to turn 
freely until each one is stopped by its pin 
in the collar C. The eccentrics are so 
placed with reference to the stop pins, or 
vice versa, that when the cutter is stopped 
by the pin its cutting edge will be in a 
radial line with the highest point of the 
eccentric, thus giving the remainder of the 
When the 
spindle is reversed each cutter turns upon 
itseccentric until the others‘de of ittouches 
the other pin, and then the other cutting 


cutter the necessary clearance. 


edges of the cutters become radial with the 
high side of the eccentric and the clear 
The half-tone, 
is from a photo of one of these cutters, 
Fig. 7 


ance is reversed Fig. 6, 


white shows two separate cutters 


mounted upon single eccentrics and cut 
ting two separate bevels at the same time 


Cutters of different shapes may, of course. 
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be used for the various moldings or other 
profiles required 
The cutter head is the invention of Her 
man Fletcher, 140 Fifth street, Louisville, 
Ky. 
A a - 


A Steel Process Locked in a Safe. 


A strange story comes to us from Iowa 


S. R. Dawson, of Des Moines, in that 
State, discovered a process for making 
steel said to be equal to that of the re 


showed 
a cork- 


drawn out straight 


nowned blades of Damascus. He 
a blade that could be thrust into 
screw sheath and be 
again, and did other similar wonders with 
it. A company was formed with a capital 
of $500,000, of which Dawson was to have 
and the balance 


the 


$251,000 for his invention, 


stock was to do the business: 


of the 


process all the while being kept a secret, 


and the formula for it being put in a safe 
deposit vault 
Dawson's daughter married Walter 


Scott, to her father’s disgust, and then the 


father killed the son-in-law, and is now 


n jail for a long term, while the secret is 
locked in the safe, and we must for a long 
time yet go on using swords made of com- 
mon, everyday steel 

A A A 

We wonder if any of the dealers in steam 
engine indicators are selling the degree o 
Mechanical Engineer with their wart 


The first thing that some p ple do on 


acquiring one of these much abused in 
struments is to order a ot cards and 
stationery bearing their name with the 


affix M. E.; the 


write for the mechanical 


next 1s to commence to 


press as authori 


ties upon the subject rhe indicator is a 


very useful instrument. Its populariza 


tion has done a great deal toward improv 


ing the average efficiency of the steam 
engine in everyday work; but one can- 
not buy a knowledge of steam engineer 
ing in a rosewood box with nickel-plated 
trimmings.—‘* Power 

A A + 
Micrometer Graduations Which 


Avoid Fractional Settings. 


Every mechanic who has used the mi 


crometer caliper very much will probably 
agree that the most bothersome thing con 
nected with its use is to set it to sixteenths, 


thirty-seconds, etc. Unless practice and a 
) | 
} 


good memory combine, a table has to be 


consulted, and when the proper setting is 
must be 


the 


onal and 


determined it is fra 


+ 


estimated, and in reducing work to 


given d.ameter, mistakes are liable to o« 


cur owing to the repeated fractional set 
tings usually necessary 


Mr 


street, 


Geo. Thompson, of 292 Kosciusko 


Brooklyn, a tool maker, has over 


come this difficulty on his own microm 


eter, by putting onto the cylindrical ex- 
| 


additional longi- 


tension of the frame three 
tudinal lines, thus dividing it into four 
equal parts hown in the sketche the 





3H-30 
result of this arrangement being that the 
zero graduation can be used for all such 


measurements, and fractional settings are 


ivoided 

At 4 the caliper is shown with the or 
dinary graduations set to 23-32, or 
7187 inch. It we now leave the caliper at 
this setting and turn it into the position 


shown at B, we find the zero mark quarter 


the way around the barrel, and a line is 


yaced there longitudinally and marked 
] \ 


with figures 3, 7, II, etc., to designate the 
number of thirty-seconds that will be ind 
cated by a corresponding setting; that is 


e zero mark on the barrel be 


4 1 
» Say, Il tl 











—_ 
nN 
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nated by letters corresponding to the sev 
eral base lines. No short circumferential 
lines are needed on these extra base lines, 
because only the zero line of the screw 
graduations is used on them, and the fig- 
ures sufficiently define the position to 
avoid making a mistake of an entire turn 
of the screw. Mr. Thompson has patented 
this arrangement. 
A A & 

Up to December 1, 1896, ten cables, in 
cluding two in use, have been used for 
haulage upon the New York and Brook- 
The first one was used only 


for light loads and lasted 1,140 days; the 


lyn bridge. 











32ds 
l y, 13, 17, 21 ) 
) ; 
léths c 
1 9, 11,1 15 























MICROMETER 


placed upon the line shown in position B, 
at the figure 15, the caliper will be set for 


15-32 inch. It is shown set for 23-32 inch. 

It will be noticed that every other thirty 
second is skipped on this line, and that 
is because alternate thirty-seconds are ob 
tained by the base line which is diametri 
cally opposite the one shown in B; which 
is shown at J), where the caliper is shown 
set for 25-32 inch. 

Taking the sixteenths as given in the 
tables, it is found that all of them are given 
on the line shown in position C, and the 
caliper is there shown set for 11-16 inch 
Below the calipers an end view of the 


barrel is given, with radiating lines desig 
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others ranged trom 356 to 607 days. The 
last two cables removed hauled average 
loads of 323.3 and 308.7 tons, respectively, 
and had records of 111,136 and 100,268 


miles, 58,815,950 and 53.047.435 passen 


gers, and 35,932,894 and 30,950,941 ton 
miles. As the total length hauled is very 


close to one mile, the train weight per 
passenger would seem to be something 
over half a ton. Say that a passenger 
then it takes seven 


times that train weigl 


weighs 150 pounds, 


it to carry Inm; a 


bicycle will easily carry seven times its 
own weight, so that the carrying capacity 
of the bicycle is (7 & 7 = 49) about fifty 


times that of the bridge train 
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Letters from Practical Men. 


Intelligent Co-Operation in the Use 
of Steel. 


Editor American Machinist: 
If we are to set out to “‘use steel adapted 


to the purpose,” as advised in your edi 


torial of December 3d, it would seem to 
be eminently proper that we should first 
of all, and all the time, know what steel 
we are using. The present arrangements 
between the steel makers and the steel 
them in th: 


users, at least as I know 


United States, can scarcely be said to be 
of a character to produce the most satis 
lactory results. It looks like elementary 
common sense to me that the buyer and 
user of the steel should know what stee 
he is using, and that therefore the maker 


and seller of the steel should let it b 


nown as precisely as possible what ste 


he is selling in any given case. We ar 


enough that ignorance and 


told often 
quackery live on each and mutually pro 
mote each other's growth, but the state 
ment of the fact is far from being sutt 
cient to overthrow it The best results 
can only be expected from the most intel 
ligent co-operaticn of both the maker and 
the user, whether of steel or of anything 
else. It may be all wrong for the user 
not to let the maker know the use to 
which he puts the steel, but it is scarcely 
worse than for the maker not to let the 
user know what steel he is using. From 
mutual knowledge in its fullness should 
come better results than from any pos 
sible one-sided knowledge 

I know pretty well that this is not 
as easy a thing to do as the saying of it 
may seem to make it. Neither side can 
tell all its story so that the other side 
will entirely understand and appreciate it. 
If, however, we begin by going as far as 
we can go, we will then perhaps see the 
way to go farther in our mutual enlighten- 
ment. 

There seem to be two things most im- 
portant to be told about steel, but not 
both equally tellable. One particular is 
the carbon, and the other is a thing with 
more or less mystery about it, that they 
call “quality.” The carbon may _ be 
known, and, as I claim, should be known 
by the user; but the quality, which goes 
clear back to the ores used and to the de 
tails of manipulation all through, this must 
be taken mostly upon trust. So, on the 
other side, we may say of the user that 
he can tell the general use to which the 
steel is to be ptit, whether for heavy and 
slow, or for light, fine and rapid-cutting, 
or for percussive work; but what we may 
call the treatment of the steel will still be 

ie 


a very uncertain quantity. The personal 


equation of tool maker and tool user, 
covered by the general cloak of “treat 
ment,” will go far toward balancing the 
“quality,” on the other side 

\s things stand now, it really seems to 
me that the most promising thing to be 


done toward intelligent co-operation in 
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securing better results from steel used is 
to let the carbon be indisputably known 
It should be known not only by the super 
intendent and the purchasing agent, but 


also by the tool dresser at least, if not 


also by the lathe or planer man. The 
only way to do this is the very simple one 


of stamping the carbon upon every bar of 


steel used. If there are any makers of 
steel who do so stamp their steel, I have 
not heard of them, at least in the United 
States. If not, why not? 


MORRIS FULTON 
Philadelphia. 
A A A 
Chilled Castings. 
iditor American Machinist: 
Answering the inquiry as to the mode 


f 1 
i manl 


ng chilled plates tor stone crushers 
with chilled faces and soft iron at t 


back, the two different irons being joined 


in the mold,” I wish to say that the iron 


melted for all chilled work is a mixtut 


i several kinds and grades, that expe1 
ence tells the foundryman, w produce tl 
equisite results in the casting; it 1s a 
iarged in the cupola, or reverberatory 
irnace; it all comes out of the same tap 


hole, and the mold is poured all from one 
ladle ine chill ng, Of course, 15s caused 
by the mold being composed of iron on 
the side requiring chilling. Depth, hard 
ness and toughness of the several parts 


of the casting depend on the qualities pos 


sessed in the irons used, and how melted 


nd poured, and how treated when coo 


ng. It should not be hastened by water 
er cold winds. 

\ttempt has been made, in one instance 
at least, to pour two different mixtures 
a chilling mixture for the chilled portion 
of a car wheel, and a common soit gray- 
iron for the plate and hub—at one time 
from two ladles. I never saw this practi 
cally demonstrated, or any of the car 
wheels made under this method, and as 
this method has not been generally adopt 
ed it is safe to infer that it had some ob 
jections. 

I was invited to visit this foundry after 
it was fitted up by the inventor of the sys 
tem, and certainly there was evidence on 
every hand that this foundryman was an 
inventor, an innovator of heroic type 
There was a large oval shell to the cupola 
with two spouts, and on examination 1 
found that it was so lined that a partition 
wall extended from the bottom to the 
charging doors, making a double-yolked 
cupola, where the different kinds of iron 
were to be melted. Jib cranes were ar 
ranged so that two ladles could be swung 
up to a wheel mold to pour it; the chilling 
iron, some 200 or 350 pounds 


first poured, and while the runner was 
ladle containing thi 


full and choked, t 


soft iron was to be let loose, continuing 


the supply until the mold was filled 
The theory was that the soft iron would 
push the chilling iron ahead of it. Theo 


retically 


t carried out the eternal fitness 
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soft iron distributed where they wet 
seemingly made for—the chilling iron 
the rim, and the soft to remain 
tral portions 

This gentlema the inventor, was 
man of extensive experien: in chilled 
car-wheel manuiacture, and had mad 
number of important improvements that 


were valuable; he was very sanguine that 
| 


he had got a great “bulge” on the chilled 
car-wheel business Chat was son yi 
igo; | have never heard of it sine: | 
extra cost of fitting up, extra help t 
handle iron, etc., must have prohibit 
the possibility of commercial success 

If (and why this if is put in, I will ex 
plain) a suitabl hill could be obtained 
vhen the two kinds oi iron, wl liquid 
in t wether ( 

ne question Phe yccurred ) 

ying I cle i 1 1 

mp Vs ul \ 





pouring the chilled wheels one day: The 
last wheel was to be poured, and every 
drop of wheel iron was in the ladle, but 
doubts were expressed as to there being 
enough to fill the mold. The soft iron 
cupola had begun to melt, and a doubk 
shank of soft iron (it was soft, too) was 
brought up to the wheel to reiniorce thi 
chilling iron, should there be a deficiency 
There was a deficiency of some 40 or 50 
pounds. An old, gray-haired melter said 
that the wheel would have but little, if any, 
chill. The wheel was broken to see if the 
prophecy were true, and it was verily so; 
in that wheel the chill was but ™% inch 
thick, while in the previous one poured it 
was nearly 34 inch deep, showing that th 
introduction of silicon and graphite into 
the chilling mixture with the soft iron, 
ll as that 


it 


even to bring up a mold as near fu 
was, causes a change instantaneously in 
every part of the still liquid iron—at least 
it would appear so from this experiment 


Chilled parts of iron present vary 


conditions in tl fracture, some ch 
surfaces b g ry vbrupt v define 1. wl 
others shoot off ft unchilled w 
nn ragged and lading-off ippeara ( 
The latt Tr s ft re oT ) ] 
toughest—bo t] h d , 
hilled portior 

Good Id 1 t harco t ] 


a & & 
Letters or Figures as Marks of Ref- 
erence on Drawings. 
Kditor American Macl 


‘ 
‘i 
i 
som ' 7 

1 ; | 

) mT) 

| PI 
time ) t 

m 
pody re ind 

et yod ra 

| 

or 
ibly > 
] 

In rie 1 rence rT 
drawings, there better way 
ind a way that is1 1 wood. and it 
may be well to talk it « ttle I like 
to get ong with a w marks ot retet 
ence as possible, but still sometimes | 


have had to use quite a string of them, and 
i 


is I have heretofore always used letters, ] 


have sometimes had a chance to get quite 
disgusted. The trouble with using letters 
s that they differ so from each other in 


external dimensions and in the space they 


occupy. It is not so bad with the capitals, 
but when you come to using the small 
letters the troubl ion begins Kirst 
you pick out the lett without any tail 


above or below the ind they are all 


right, only the re » few of them. That 
they are all right if written with suff 
ent sk ( You begin with a 
nd the next ( d then e, and th 
two al ( 
Then you £ rr tl 
ext l 
\ ‘) ; 
tnid } 
‘ } 
1 + 
; ] 
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Take a, b and f, for instance; they are not 
equally convenient to use in all places for 
the 


, ” ” 


6, @,46 », Ge... 1% an 


same service. The device of using 


awkward one. It 


gives more marks to use, but leads to 
trouble and confusion. 

Now, it seems to me that it is every 
way preferable to use figures instead of 
letters as marks of reference on drawings. 
They are of uniform size, they require no 
thought in selection, and they run on in- 
In writing a description, when 
you get along to the place where you 
make the first reference, that part is, of 
course, number 1, the next reference will 
be number 2, and so on without end. I 


had in my hands only lately a small draw- 


definitely. 


ing in which figures were used for refer- 
ence, and the number ran up to go with- 
out inconvenience or confusion or crowd- 
ing. I do not see how the same drawing 
could have been lettered satisfactorily; 
and if figures are so handy in such a case, 
why not in all? 

I do not go so far as to advise the use 
of figures for reference upon drawings 
that are covered with dimension figures, 
but there are so many other places where 
they would be a great convenience, that it 
would seem to be worth while to think 
about it a little and to come generally to 
adopt what may be the best practice. 

W. C. BROowN. 


St. Louis, Mo. 
A A A 


Edges of Reamers and Drills. 


Editor American Machinist: 
The kink of Mr. Almond 
reamers, the high-speed drill by Mr. Lob- 
ben, and also the “Power Tests versus 
Time Tests” by Tecumseh Swift, all point 
to the fact that our cutting tools may be 
improved greatly, and that they are not 
what they ought to be in many cases. 
If we take the chisel for the basis of our 
study, we find from experience that in 
chipping a surface (not so frequently 
nowadays) we will always hold it as indi- 
cated by Fig. 1; while if held as shown 


regarding 


in Fig. 2, it would be impossible to chip 
along the dotted line. 

Our commercial reamers (home-made 
ones are seldom an exception) have all 


The 
reamer teeth shown dotted in Fig. 3 cor- 


the features of the chisel in Fig. 2. 


respond to our reamers as usually used, 
the operation of cutting being that of 
scraping only. If the teeth were made as 
indicated by the full line teeth, the cut- 
ting would be direct, and it would be ex- 
actly what Mr. Almond gets by his kink. 
Here the teeth 
chisel, Fig. 1, and the cutting is analo- 
gous to the cutting of that chisel. The 
cylindrical part on the top of the tooth 


exactly coincide with 


shown is, of course, exaggerated, and it 
gives ample room for study as to the 
proper width of surface. 

The 


reamer would be, as Mr. Almond says, a 


advantages obtained by such a 
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longer life of standard size; while the 
power required to ream a hole with it 
would be the same, if not less, than with 
other reamers. The chattering would be 
avoided so long as there was some part 
of the cylinder left on the tooth. To 
eliminate it entirely, a good point is given 
us by Mr. the teeth 
should be spiral. The spiral, again, should 
run left-handed, as indicated in my article 
on “Screw Cutting Tools,” of April 2, 
1896. As the reamer advances, it should 
cut squarely for the amount shifted; while 
if the spiral were reversed, the advance 
would be too great, the cutting being done 
obliquely and requiring too much power. 
The correct spiral would be subject to 
trial for each individual 


Hemenway, i. e., 


study and 
reamer. 


Center reamers as made by lathe hands 
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after being turned to the requisite angle 
are often merely milled half way off, then 
hardened, when they will cut very easy 
More frequently, however, 
with a little 
From the 


and smooth. 
we will find such reamers 
flat surface filed for clearance 
fact that the reamer without clearance will 
cut easier and perfectly smooth, it is evi- 
dent that there is no need for such clear- 
ance, and is only another case of the 
chisel shown in Figs. 1 and 2, respec- 
tively. 

Before the time of our twist drills and 
drill presses in the different forms, a spe 
cial drill press, known as the fiddle drill, 
was used with drills shaped as in Fig. 4. 
To drill a hole, say, 1% inch diameter and 
1 inch deep, was a horrible job indeed, 
generally taking a fellow’s breath entirely, 
the chips being merely dust. By carefully 
studying Mr. drill and 
paring it with the twist drills of to-day, 


I am impressed with the belief that the 


Lobben’s com- 


REAMERS AND 
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relation of the twist drill to the Lobben 
drill is the same as that of the fiddle drill 
to the twist drill. In other words, Mr. 
Lobben gets with light shavings at very 
high rate of speed, and in shorter time, 
what the twist drill does with excessive 
pressure and perhaps the same driving 


power in longer time. That the machine 


tool in Mr. Lobben’s case is relieved 
from all undue strains need not be em- 
phasized. The difficulty here lies princi- 


pally in the fact, that the lips are ground 
too much off at the back, being devised 
for too coarse a feed. 

Speaking of undue strains, I think that 
drills-can be improved greatly by grinding 
them to almost a point, rather than leav- 
ing a line at the junction of the cutting 
edges, as can be seen on twist drills ma- 


chine-ground. Someone may say that a 





Fig. 2 
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DRILLS. 


machine-ground drill is the most perfect; 
while I do not dispute this as for the 
equality of the lips, the machine itself is 
imperfect, because it has no provision to 
grind drills to a point. Lately, I drilled 
quite a number of holes with a breast drill, 
The drill 


inch diameter and ground 


it being work done at home. 
used was }, 
nearly to a point. There were also some 
holes for 8-32 screws, tap drill and clear- 
ance drill. drills and 
therefore had the line at their point. The 
holes was about 4o, while 


These were new 
number of + 
I needed only 10 small holes; and from 
this would drill 
80 holes with the pointed but larger drill, 
than another 10 tap holes for 8-32 screws 
drill having a 
Try it yourself and time it correctly; you 
your wind-bag 


experience I sooner 


with a line at its point. 


need no dynamometer; 
will tell the story 
E. LAWRENZ. 


Brooklyn, N. Y. 
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Limit Taps. 
Editor American Machinist: 


I was much interested in Mr. Arnold's 
article upon “Limit Taps, ” in the “Amer 
ican Machinist” of November 26th. I am 
}retty well convinced since reading it that 
taps will wear, and that as they wear, the 
holes tapped by them are successively 
smaller, and that whatever the limit of 
variation allowed, that limit will jn time 
be reached, and then something must be 
done about it. Mr. Arnold shows quite 
clearly and satisfactorily the way in which 
a parallel tap will wear. He calls it a 
cylindrical tap, which may be all right, 
but then he should certainly call the taper 
tap a conical tap. He shows that on the 
parallel tap the teeth which are in advance 
and which have the heaviest cutting to do, 
wear the fastest and wear the most; con- 
sequently, the teeth which come last wear 
the slowest and retain their shape the 
longest. The latter is not his assertion, 
but it follows fairly. 

Then the astonishing part of the article 
comes in. Because the last teeth of par- 
allel taps wear slowly while the first teeth 


wear rapidly, parallel taps should not be 


used. The cutting should be done en 
tirely with heavy cutting and rapidly 
wearing teeth in order to preserve the 
size or retain the limit of the tap The 
limit taps proposed are to be made witl 
a certain taper, instead of being straight, 


and the taper is to be reversed, the smal 


est end going through the t pped hol 
last and being in size equal to the smallest 
permissible size to be tapped. Ithough 
the tap may be started with a single taper 
backward, its shape when in use will soo 
beccme a double taper. There will be a 
steep taper in front where the cutting is 
done, and there will be the minute 


reversed taper for the rest of the way 
back. The first or cutting taper will 
gradually extend backward as the tap 
wears, and when the tap is discarded, the 
reverse taper will have disappeared. But 
all the way while wearing back, the teeth 
must stop cutting suddenly at the point 
where the opposite tapers meet. The 
teeth will cut heavily and wear rapidly as 
long as they cut at all, and yet Mr. Ar 
nold argues that the last cutting tooth 
will always be fresh and new and perfect 
in shape for each hole tapped. He says 
that “the ‘limit’ tap always finishes the 
outer point of the nut thread with a new 
and unworn cutter.” 
tap, with 1! 
back, is used to tap 1,000 holes, which is 


not an extravagant number, where is the 


Say that his %4-inch 
inches of length to wear 


new and unworn cutter for finishing each 
of these 1,000 holes? 

It is undoubtedly a fact, as Mr. Arnold 
claims, that if a “limit” tap is accurately 
made as to size, the difference in size be- 
tween the first and the last holes tapped 


will be determined, while with the parallel 


tap the difference will not be accurately 
predetermined, and will depend upon the 
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number of holes tapped, but for the same 
number of holes it may be safely asserted 
+] there will be less differe ‘de thee 
that there will be iess difference with the 


parallel tap than with the “limit” tap 

I do not see why the “limit” idea which 
Mr. Arnold advocates for taps should not, 
if good practice for taps, be also applic- 
able to reamers. Instead of making a 
reamer parallel, with the whole length 
of all the teeth to take their share of the 
wear, it should, in carrying out the idea. 
be made to taper backward, the back end 
of it being the smallest limit size, and the 
reamer being discarded the instant that 
the last end of it began to cut. Here there 
would be only one-half the wear to be got 
out of each tooth, but the limit would be 
known. With the parallel reamer you 
would not reach the size where the reamer 
must be discarded nearly as soon as with 
the “limit,’’ or reverse taper, reamer, but 
with the latter you would know better 
when you got there. 

This limit idea should be considered 


, , . 
alone. It has nothing to do with the 
power required for driving the tap, nor 
ae oe ee. f 
with the time required tor the tapping Ol 
, , i i ae 
each hole. With these points in view I 
-an easily beliey that the so-called “limit 
taps n ght be n popular mn cases 
Rset caret - , miting properties 
it not t I m g proj 
Neit r sp ed ea ) ut o b 
lesirable tor to be ind 
with retention size W 1 talking V 
1 far from b ynvinced that a paralle 
: ee 
pv —_ P , s. with 
VY gg en t T } ip 
thr id, tl i aS e taper nit tap 
Mr. Arnold, w this t] 
king party lo ‘ : 
Tié 1119 nT T) to f ) } 4 
. I t 


TECUMSEH SWIFT 
A rs 7 


Planer Speeds. 


Editor American Machinist: 

I notice the ret irks of W H Chappell 
and your correspondent “Quirk,” in your 

sue of December 17th, regarding planer 
speed. Ina recent letter to you I stated 
the class of iron and work that this speed 
of planing was used on, and to give some 
further inforn t 


m would say that test 
bars of this mixture of cast iron I inch 
square, supported on 12-inch centers, 
broke at from 1,800 to 2,000 pounds in the 
testing machine. In regard to tool steel 
I did not care at the time to advertise any 
one tool steel, nor do I care to do so 
x * * 

Mr. Chappell would seem to infer that 
someone “who did not know any better,” 
who attempted to use a 30 foot speed on 
a large casting, would probably get into 
trouble, and I think he would myself if 
he went at it in the method employed by 
some mechanics. I guarantee to planeany 
casting, of decently soft cast iron, at this 
One very necessary element in the 


use of tools at this cutting speed is the 


sper d 


% 
prop ye s ~ > ant 
SCIVEeS tw I p 
\ | i i\ the 

: g ya i 1 and 
ground in the tool room on tool-grinding 
ichine, and so d vered to the men; 
they using only a small, wet emery wheel 
» grind up the edg the t and the 
indispensable oil stone finally. We pur- 
posely took all the grindstones out of the 
machine shop, so that the men would not 
have an opportunity to grind tools to suit 
their notions 


Wan. O. WEBBER 
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“Casting Planer Platens.” 
Editor American Machinist: 


We have read in your issue of Decem- 











ber 31, 1896, a letter from Mr. Thomas 
Wathev. describing a method of molding 
planer tables in PI elphia foundry 
The article is correct, but it was our 
establishment in which the observation 
St le 
It in tt tt »>consequence 
; 1 ly ? { 1 4 ti 9 } ) ld 
Bi ENT, M ES & CO 
A A =A 
—— L 
ti | 
” 
SHIFTER 
Belt Shifters. 
Editor American Machinist: 
Noticing a description of a belt shilter 
irrang t tended to prevent the 
vement of the belt by the weight of the 
pole n your olumns, I send you a 
ketch of a plan w I have used for 
everal yeal 
The pol p 1 between thi mi- 
| | 
reular « ping piece the bolt, and 
i ] te the « wherever - 
( | W ver it 1s 
Hi. | FERRY 
Hol e, M 
A aA A 
Chas. F. Ball ho la reputation as 
n electt l inventor nd w pre sident 
yt th B Electric Light Company. died 
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A A A 
Mechanical Circulation in Steam 
Boilers. 

Nothing, short of an explosion, can be 
more disheartening to the boiler owner 
than the unexpected collapse of a furnace 
30th 
these accidents, although possible with 


or the burning-out of a water tube. 


low water, are usually due to the presence 
of a deposit of foreign matter on the 
that 
“low water” is an unknown condition on 


heating surfaces. It is probable 
Atlantic liners; and yet these fine vessels 


sometimes come in with furnaces down. 


Then 


cutting-out, preparatory to putting in new 


follows a tedious and expensive 
furnaces in sections. 

The deposit may be the familiar boiler 
scale, consisting chiefly of sulphate or 
carbonate of lime, or it may have a greasy 
nature; and experience shows that the oils 
which enter a boiler are apt sooner or 
later to pick up heavy dirt of some kind, 
which will bear them down and anchor 
them just where they are not wanted. A 


bad a 


lime scale, and neither is 


greasy conductor of 


heat as 


scum is as 
a thick 
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very welcome on the crown sheet of a 


boiler. 
Many boilers which pass a good accept- 
ance test, and show a sufficiently good 


water circulation under favorable condi- 


tions, may nevertheless come to grief 


from overheating when no special circum- 


stances exist to suggest an explanation 


of the mishap. The lower row of water 


tubes in boilers with slightly inclined 


tubes are the chief sufferers. 

The tubes being rather thin, it does not 
require a lime scale or a greasy deposit 
to bring on a burning-out. The accumu 


lation of grains of rust, sand from cast- 


bits of 
, are sufficient to account 


ings, tiny rubber, red lead 
from joints, ete. 
for the heating and rupture of a thin tube 
in which the circulation is only moderate. 
It may be that a boiler constantly under 
the 


boiler, if permitted intervals of rest, will 


steam will not suffer, when same 


acquire the dreaded deposit on the heat- 


ing surfaces nearest the fire. 


The 


cently attracted attention from its adop- 


Belleville boiler, which has _ re- 
tion for two of the largest British cruisers, 
has had to contend with the difficulty out 
lined above, and so have boilers of other 
makes in use in shore plants. In some 
cases the lower tubes have been given a 
greater thickness than that of the remain- 
But this device seems only a 


Making the tubes thicker 


ing tubes. 
sop to the evil. 
cannot reduce the over-heating; it pro- 
vides only a temporary increased strength 
to resist the boiler pressure. 

The true remedy seems to be the adop- 
tion, for boilers with a high rate of com- 
bustion, of some mechanical 
circulation which shall be entirely inde- 
pendent of the forces of convection which 
are commonly relied upon to produce the 
circulation. There are the 
geyser type” which discard ordinary con- 
vection and obtain their circulation from 
a system of spouting of steam and water. 


system of 


boilers “of 


sut such boilers, of which the Thorney- 
croft is a successful example, have to 
contend with the problem of drying their 
steam. 

Mechanical circulation, induced by re- 
volving propellers, centrifugal pumps, or 
other devices, will, we think, prove to be 
the means of salvation of certain types of 
the 
claims made for it by the late Professor 


boilers, and will doubtless justify 


Trowbridge, who suggested it some 


twenty years ago. 
A A 
The Shop for Apprentices. 


Our issue of December 24th, which was 
devoted to the apprenticeship question, 
has attracted a great deal of attention and 
the 
ber of questions asked us about matters 


has somewhat increased usual num- 


connected with learning the trade of ma- 
chinist. Again the old inquiry confronts 
us: “Which would you advise me to do 

learn the trade in a jobbing shop or in 


>) 
> 


a large manufacturing shop: 
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The usual advice given in answer to this 
question is, to learn the trade in a small 
jobbing shop, by all means, because. you 
will learn to be resourceful, to overcome 
difficulties of all kinds, and to do good 
work without the best tools, after which 
it will be all the easier for you to do it 
them. We dissent from 
this view of the case, and think the kind 


with somewhat 


of a shop a boy should go into ought to 
depend mainly upon what he proposes 
to do with his trade after he has it 
learned. 

The story of the man who had “served 


some large and splendidly 


his time” in r 
equipped shop in the East, and afterward 
proved a dismal failure in a small shop 
doing work not half as good with facilities 
not one-tenth part as good, is familiar to 
us all, and the implied assumption is that, 
if the same boy had served his appren- 
ticeship in a jobbing shop, ne would have 
been a good all-around machinist, able to 
do a good job of any description without 
much regard to the facilities given him 
for doing it. 

We think this 


means always warranted. 


assumption is by no 
Some boys who 
serve apprenticeships can never become 
no matter what kind 
and it i 

] 

i 


first-class mechanics, 
of shops they may work in, ~ 
scarcely fair to expect the large and finely 
equipped shops to produce mechanics as 
uniformly good as the machinery and tools 
they turn out. The quality of the product 
is not so completely under control, and 
some men naturally lack the power of 
adaptation, or are not naturally well fitted 
for high success in any mechanical pur- 
suit. 

A boy living and expecting to live in 
the Far West, or a section in which little 
besides mining machinery and locomotives 
is ever would be foolish to go to 
New England and learn to do work of the 
finest kinds, and to do it only with the 
finest and most highly developed equip- 
ment. He would be unfitted for his life 
work, but no more so than if he learned 


seen, 


his trade in his own home, expecting that 
him for work in the 

The boy will, in our 
and 


experience to fit 

other kind of shop. 
opinion, avoid some waste of time, 
in the end come out better, if he first de- 
cidés where and on what class of work 
he prefers to be engaged, and then com- 
mences at once in that place and on that 


class of work. If he keeps away from 
the large and well-equipped shops, on the 
assumption that there is in them no de- 


mand for thinkers, and that really skilled 
men are not developed in them, he will be 
making a mistake. The fact is, that in the 
rightly conducted shop, whether it be large 
whether its product be 
kind of 


prentice will find plenty of opportunity 
the brains he 


or small, or one 


or another machinery, the ap- 


for the full use of all pos- 


sesses 

The 
cause he has aways worked in a small or 
done 


machinist who imagines that be- 


medium-sized jobbing shop, and 











January 14, 1897. 


every sort of work in repairing and con- 
of machinery, he is 
first 


sorts 


structing all 


therefore necessarily a thorough, 


class “all-round” machinist, capable of 
going into anyshop and doing any kind of 
work done in it, is laboring under a false 
impression. No one man can possibly be 
a first-class workman in every branch of 
the The 


thoroughly skilled in locomotive 


trade. best men can become 

1 
work, 
work, or engine 


or marine Stationary 


work, or machine tool work. No one man 
can become thoroughly skilled and pro- 
them. 
» A A 
General Francis A. Walker. 
General Francis A. Walker, who died in 


5th 


ficient in all of 


3oston on the inst., is best known to 


+ f } } ‘ 
ount Of Naving Deen tor 


engineers on ac 
some years President of the Massachusetts 


much of the suc- 


Institute of Technology; 
cess and high standing of which institu- 


tion is attributed to his wise and able 
management. 
him 


dis- 


during 


General Walker made a name for 


f in other ways, however, having 


tinguished himself in the army 
our civil war, and he afterwards became a 
authority on 
His general work, “Political Econ 
held in and 
largely as a text-book; while his small 
“Land and Its Rent,” 


by competent judges as by far the 


recognized political econ- 
omy. 
omy,” is high esteem used 
is regarded 


best 


volume, 


answer to Henry George’s “Progress and 
Poverty.” 
A A A 

A New York paper that devotes much 
attention to real estate, notes the fact that 
a plot of ground in what is known as the 
financial district of the city, recently sold 
at the rate of $228.57 per square foot. This 
is at the rate of nearly nine millions of 
dollars per acre. A modern high building 
is to be erected upon it, and the fact is 
commented upon that this transaction and 
that land 
creased in that portion of the city about 
50 per cent. during the past five years. 
The fact that such an increase has taken 
place during a period in which nearly 


others show values have in- 


everything else has been shrinking in 
value, is somewhat remarkable and must, 
we think, be attributed mainly to building 
methods perfected by engineers, by which 
it is possible to erect very high buildings, 
and to the development of rapid passenger 
elevators, by which the upper stories of 
such buildings can be as easily and quick- 
ly reached as those of much lower build- 
ings were formerly. 
A A A 

It is announced that the widow 
late Eckley B. Coxe has presented to Le- 
high the 
which belonged to Mr. Coxe and was at 


Drifton. 


of the 


University technical library 


his home in This library con- 
tains a very valuable collection of books 
on engineering, mining, metallurgy, 
and 
the 


mathematics, physics, astronomy 


chemistry, and is known as one of 


finest libraries of its class in this country. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. Questions must fertain to our 
specialties and be ot general interest. We can- 
not undertake to answer questions by mail. 


(4) A. 
shop, building special 
toreman tor A, at $3 


Bb. writes: A is running a machine 
machines B is 


per day for 10 hours 





work. When 6 o'clock comes, is not B 
free from A till 7 o'clock next ling? 
On Saturday night or Sunday B reads his 
mechanical papers. In one of the papers 


B sees a cut of a machine, entirely different 
from A's machine which he gets 
the idea to build a machine to do the same 
work as A’s machin yut different in con- 
struction. B designs and makes drawings 
for the machine in his own time, and takes 
same to A to have 


model made. A 





1 
i 


sees 
them, and claims the drawings and design 
of the new machine belong to him, and 
that B has done A an injustice Whom 


: 
does the machine belong to, A or B? A.— 
lr ] a} — f 
in the absence ol 
the design belongs to the man who ma 





t and the courts have repeat dly so de- 
led 
4 icf 
(5) Inquirer, Memphis, Tenn n 
air compressor of the following 
sions and working under the iollowing 
conditions: Cylinders (steam and_ ai 


1 
stro} 


off, 34 
pressure, SO: 


I2x 12 inches; cut ( 
steam pressure, 95; air 
revolutions, 126 per minute, and desires to 
know: 1. What is the horse-power of the 
steam cylinder? A.—The horse-power of 
the steam cylinder can only be determined 
from the work required to compress the 
air, and not from the steam pressure and 
point of cut-off. The throttle valve 


alike), 


will 
be set by hand, or by the regulator, if th 
compressor has one, to admit enough 
steam to drive the machine at the desired 
speed. At the sea level the mean effective 
pressure in the air cylinder, when com 
pressing to 80 pounds, would be about 
36.6 pounds, and the horse-power of that 
cylinder would be 


30.6 


113 X 


33000 


350 
37.0 


The friction of a machine of this kind and 
size would probably be about to per cent. 
of the load, or in other words, the horse- 
power of the steam cylinder would be 
about Io per cent. greater than the above, 
or, say, 41 horse-power. 2. How many 
pounds of water per hour would be ob- 
tained if the exhaust were condensed by a 
surface condenser? A.—If the engine is 
in good condition, probably about 2,000 
3. What is your definition of the term, 
“pounds of water per horse-power per 
hour?” A.—The term carries its own 
definition. It means the pounds of water 
consumed each hour for each horse-power 
of the engine, or the total consumption 
divided by the number of horse-powers 
developed. 


(6) J. V. W., Pittsburg, Pa., says 
pose a weight falling freely on a rod which 
passes through it, to strike a collar at the 
lower end of the rod. What is the pull 
ct? A 


Sup- 


on the rod at the moment of conta 
This is a question which we suppose will 
never be answered for the last time. The 
force of a blow is properly measured in 
foot-pounds, and not in pounds Phe 
actual force in pounds can only be deter 
mined by finding mount of stretch o 


the rod; and work 
and the foot-pound 
ing body at the 1 
pressure in pounds 
proximately. In th 
distances represent applied loads, and ver 
tical inclined line the 


ng backward from this 
of energy in the fall- 
ment of impact, tl 
in be determined ap 


figure, let horizontal 


distances to the 


stretch produce ry Let Oa 
I pound, and produced 
which cal | \ < . ial to 
} 
TT () ob 
| 
| 
| 
| 
a c 
11S \ lula T ] ~ ’ 
vay, let Uc ¢ ind 
a ‘ 1 
( ] ¢ ual t \ Lil 
é Th nd w 
, yr tl \\ } , ‘ / 
| ( cd 
by ( 1 
é 
\ ll 
Ass the f ) pound 
1 tl list e le 10 
he bar to : » \ th 
< 1 l energy +} W g 9 ° nt 
ot ipa t \ ) oO = 100 + 
pounds, and the bar must be st1 d by 
the falling weight an amount such that th 
work done in stretching it will equal this 
amount: that is, lH 100 Assume. the 
bar to be of wrought iron of 1 square inch 
cross-section, in which case 1 peund will 
stretch it — part of its length, o1 
5s & ! — foot, which 1s 


Substituting these values, 


the value of k 
we have: 


2 ° 10Oo 
> a 
/ I 
§ S00 OOO 
= y 1,160,000,000 


34,000 pounds. 


In point of fact, this determination ignores 
the loss of effect which is always present 


in impact, due to a portion of the work 
being dissipated in heat, and the figures 
cannot be considered in any sense ac 
curate. Such questions may lead to in 
teresting discussion, but cannot be said to 


lead to results of much value. 


a ~ 7 


Labor in Prison. 
Beginning with the new year, the condi- 


tion of the convicts in the State prisons 


of New York is altogether deplorable. It 
is well that they should not compete in 


the labor 


dustrious and law-abiding 


market against the honest, in- 
citizen, but that 


they should therefore be thrown into ab- 


olute idleness is the worst conc vable 
remedy [here is work enough, which 
we need not specily which would afford 
proper employment and excellent disci 
pline nd which must now go undone or 
nust be an additional burden upon every 
tax-payer, direct or indirect. No thought- 
ful citizen ' NV ll conte mplate the pres- 
ape” he New York State con 
t except ] { und pity ind with 
disgust t th unwisdom which has 
vrought the mischief. We are told that 
no hungrv man ever mad 1 more earnest 
plea for food t n the ) ts tl var 
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work, and we can well believe it, and 
surely such a plea cannot be disregarded. 

A manufacturer who was “once upon 
a time” elected Governor of a State, asked 
the superintendent of his own large manu 
facturing establishment to look over the 
situation at the State penitentiary, and 
suggest, if he could, some remedy for a 
condition of affairs similar to that now 
existing in New York. 
no trouble whatever for this experienced 


It proved to be 


and shrewd manager of industrial opera- 
tions to find plenty of work within the 
prison walls which needed to be done, 
and which the convicts could readily do. 

One of the troubles connected with such 
matters is that the men who direct prisons 
usually do so only because they have 
possessed political influence, and such 
men rarely think of calling in expert coun- 
sel when needed. 


A A A 


A Home-Made Boiler. 


Our readers will, of course, remember 
the very peculiar and strikingly original 
steam engine which we illustrated and de- 


scribed in our issue of January 30, 1806, 


under the title of “A Condensed Engine.” 
We are enabled now to present a sketch 
inventor, and 


of a boiler by the same 


which seems to be quite a fitting com- 
panion for the engine which it was made 
to drive, and which during the past sum- 
mer it has driven, speeding a launch over 
the beautiful waters of one of the lakes of 
Central New York. 


be an additional interest in this boiler at 


There may perhaps 


the present time, on account of the cur- 
rent discussion of the water-tube boiler 
for marine service. This boiler, having 
both water tubes and fire tubes, is upon 
either side, or neither or both sides, as 
people may choose to regard it 

The description of the boiler is furnished 
us by Mr. Frank Carey, of Penn Yan, 
N. Y., the designer and builder. The 
central or main pipe is a piece of 4-inch 
wrought-iron pipe, 42 inches long, with 
heads 3¢ inch thick welded into each end. 
In the center of this pipe is a 2-inch boiler 
tube extending the whole length of it and 
expanded into each head. The side tubes 
are of 3-inch boiler tube, each 24 inches 
long, with a 1%-inch boiler tube running 
up obliquely the whole length of it. The 
outer and the inner tube, and the head 
which closes the outer tube and holds the 
inner tube in place, are welded together at 
one heat. 
would want to undertake that little job. 

Mr. Carey thinks a great deal of the 


It is not every blacksmith who 


oblique tube idea in the side sections. 
His idea is that, as the inner pipe is eccen- 
tric to the outer pipe, except exactly at 
the middle hight, the volume of water is 
greater at one side of the pipe than at the 
other, there is no balanced symmetrical 
ring of water, and in that way it offers 
special inducement and facility for the 
steam to work its way up through it, and 
thereby secures an excellent circulation. 
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The side sections, with the oblique tubes 
in them, are connected to the central pipe 
by %-inch right and left threaded pipes at 
both the top and the bottom of each. There 
are 12 feet of 34-inch pipe in the coil at the 
top. From this coil the steam is taken to 
a separator at the side, and the water that 
descends is returned to the boiler. The 
steam is taken from the top of the separa- 
tor to the engine. The feed water is run 
through 22 feet of %-inch pipe, coiled 
around to form a firebox in the base of the 
boiler. Gasoline is used as fuel, the valve 
for controlling it appearing at the side. 

The boiler was not of sufficient capacity 
to fully supply the engine, although it 
proved to be an excellent steamer as far 
as it would go, and especially as to fur- 
nishing dry steam. With a pressure ot 
135 pounds, and running the engine with 
throttle wide open, although the pressure 
would fall rapidly, there would be no sign 
of water in the engine. 


The boiler is, as will be Seen. decidedly 
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A HOME-MADE BOILER. 


original and interesting in design, and 


posesses many valuable features as a 


boiler. It would seem to require rather 
exceptional skill and care in construction, 
and not everyone would like to undertake 
it, but it may convey hints to many who 
happen to have “boiler on the brain.” 


A A A 
Considerable interest is being taken in 
reports of a test of a new explosive which 
is being investigated in the Russian army. 
It appears that the Russians were testing 
a Krupp to-inch steel plate, Harveyized, 
and that after one of the plates had with- 
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stood the ordinary acceptance test, it was 
determined to try the effect of the new 
explosive upon it, and for this a Perm- 
made projectile was fired from an 18-inch 
gun of 45 calibres in length, using the new 
explosive, which gave in this instance a 
velocity of 2,850 feet per second, and the 
shot passed completely through the plate; 
having a velocity of 700 feet per second 
afterward. This initial velocity is about 
850 feet per second greater than has 
hitherto been attained, and the new ex- 
plosive is thought to give promise of very 
important results. It is called “pyrocol- 
lodion.” 
A A A 
Madison Case, who was formerly Chief 
Engineer of the United States Revenue 
Marine Service, died of paralysis in Balti- 
more on the 5th inst. Mr. Case was born 
in Philadelphia sixty years ago, and en- 
tered the United States Navy as First 
Assistant Engineer at the beginning of the 
civil war, served during the war in the 
South Atlantic Squadron, and was in a 
number of battles. He was in the first attack 
on Fort Fisher, being on board the “Dan- 
delion.”” At the close of the war he distin- 
guished himself by releasing a naval vessel 
from the rocks in Boston harbor, and in 
1865 was honorably discharged from the 
navy and took an examination for the 
revenue marine service, becoming chief 
engineer in 1873. He was placed on the 
retired list two years ago. 
A A 2 
James H. Gould, President of the 
Gould Manufacturing Company, Seneca 
Falls, N. Y., died December 30th after a 
short illness Mr. Gould was born in 
Seneca Falls in 1844 and had been en- 
gaged all his life in manufacturing enter- 
prises, his personal work being in the line 
of business management. In this he was 
very successful, and the development of 
the large business now carried on by the 
concern with which he was connected is 
largely due to his good judgment and ex- 
cellent business management. He was 
highly esteemed in the community in 
which he lived and by all with whom he 
came in contact. 
& , A 


s e 

Commercial Review. 

New York, SaturpAy EVENING, JAN. {TH, 
DYNAMOS AND MOTORS, 

It is evident at the start that one at- 
tempting to chronicle the doings of the 
electrical trade fraternity just now must 
not aspire to sensation. Following the 
election, which was not over until a 
large amount of valuable time that nor- 
mally should have been occupied with 
fall business had been wasted in waiting, 
the expected inrush of orders failed to 
come; and subsequently we have been 
passing through a period of the year 
which probably is, under all circum- 
stances, to be considered a between-season 
epoch, such as business, if not already ac- 
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tive, would hardly 


to show off. But be our infer og 
( Or the re r 1 S ib t 
ctually h tak plac B ss is 
S very uns igh 
panies have re c t 

One o s 
I ectric (4 ) p \ € | ¢ 
plant at Minneap M ry 
St. Anthony Falls eu Si 
thousand horse-pow ) 
4,000 0 lich St 
Pau Th CO 5 ) S 200.000 
Vaiu 

It has been remarked that t trad 
Manhattan Island furnishes more to b 
depended upon by sellers in this sectio1 
than that from outsid here are vari 
ous modern applications of electrical n 
chinery which have become p 
such as refrigeration involving its. ust 
also ventilation and heating, in the tte 
of which hot air is forced along by in 
driven by a motor 

One most notable group of contracts 


has lately been placed for a 


purpose, and that is for various parts ot 
the machinery equipment of the new Wal 


dorf Hotel. It includes an electric light 
; 

ing plant of unusual size for an isolated 

one, which we believe, but are not sur 

has been pronounced the largest of such 


the world. Those of the dynamos 


which were furnished by the Walker Com 


in 


pany comprise four 250-kilowatt and two 
100-kilowatt machines, direct-connected 
to Allis-Corliss engines. 

Columbia College has made a fair-sized 
investment in Crocker-Wheeler machines 

While it would be stating the matter too 
broadly to say that electric lighting dy- 
namos are now out of season as an article 
of trade, it is probably safe to affirm that 
rather less business is now due than was 
to 


months earlier. 


natural expect some few weeks or 


One authority says that 
relatively more is to be expected from 
the motor trade than from that in lighting 
dynamos at present. Concerning the gen 


eral outlook for these classes indiscrimi 


nately, we have heard a variety of opin- 
ion, some looking favorably upon the 
future. One statement is that the con 


tracts which have been standing open, as 


] r are cl not replaced l 


osed up are y 


an equal number of prospective orders 


EXPORTS OF ELECTRICAL MACHINERY 
to Mexico and elsewhere in Spanish 
America are still reported quiet Phe 
& C. Electric Company have recently 
eceived several orders for iso d light 
ing plant equipments, from Jap 
\ letter was written recently by a local 
party to a South American corresponden 
re rd to el rical 1 ery ni 
t © < 1 no ' te efrigerating 
ery \ rey ( ré e¢ 
, th t had 


AMERICAN 


mi tant 
P¢ \ I \ 
elect pows 

I I ( 4 nl Ww 

( b G 
Is ¢ \ 


Works, Pl p 
‘\ 
\\ ( 
ess s ‘ 
ward » g 
g sp re ( 
ised very ‘ 
] 
Wil I 
tu 
Ir mn 1¢ We t 
pany, Pittsburg, | 
bus T ~ in Si) i 
1 } } } 
peri has b 
t ing into at 
times and genera 
the Sst veal I Ww 
icreas¢ mn tie s 
least of the large 
years to come i 
croaching somew 


as indicated by our 


el business, wl 


gine 
short. This appli 
engines, as there at 
ers prepared to fur: 
100 or 150 horse-po 
very few who can 


more than from 


30 


pacity We are p! 
construction of g 
hors¢ power, and 
1 @e ol « rines 
believe there ar 
in the world who 
such large gas eng 
that the steam ¢ 
for some years to 
but the smallest s 
EXPORTS H} 
Du g ther 
Ch Dav Ss Pre 
] {’ Ma | 
] re ‘ 
eord 
\ iT 4’ \ 


wer capacity, 


pared to undertake the 


MACHINIST 


t of thu 
ry 
i 
1] 1] 
I ( 
\ ; 
M ENGIN BUILDERS 
p 
I 
I 
Co eng 
\ \ \ \ 
b 5 in I 
s Ma Lo 
‘The steam eng 


S$ COV \ ur CN 
idily o é eas 
1 | 
ot COUT the har 
isiness depression ) 
i 
Wi b Ve 1 t S 
Ot st I enyines, i 
zZes, W ( nue I 
eS vas engine S t 


experience 


ch, however, is rather 
particularly to small 
d 


h 


practically no buil 
| 


Si) 


gas engines of over 
and but a 


irnish a gas engine of 


to 40 horse-power ca 


engines up to 1,000 


ve recently made bids 
fthis size. We « 


concerns 


lo not 


= 


prepared to furnish 
s, and we feel certain 


oe 
n 1 1old it 


e W Ss own, 
me ir everything 
t) AND THERI 
Europ ip of Mr 
t Davis & 
( ANY e ¢ 
S y irg 
, na 
) p ny ) 
tw 
, ' 


\ ( 
his 
1 ay 
J \ { 
~ 
( 
EXPORTS OF MACHINER\ 
t New \ 
il 
A 1 ete 
HI W January 9 
ip to $360,000 
| eX] ! ed goo 
rom tl ) o t first eley 
mo ISg6 v1 to $229,915,540 
wl 1 eX | é ny previ 
complete y t d It believe: 
that the figures the year will reach 
quarter ofa b dollars, which is 25 p 
ent inead oO 1SQ5 Mac ry and | 
cycles have been very rumental in fil 
ng up ta 
PITTSBURG REPORT FOR DECEMBER 
The closing month of 1896 showed 
nothing new in trade circles In near] 
all lines, orders have held back until after 
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out this district are not running with any 


degree of regularity. Some are kept go- 
ing on an average of four days a week, 
and others on less time. The outlook for 
the machinery trade is fair. Idle ma 
chinery must first be put in operation be 
fore additional machinery is required. In 
the electric lines there is quite a demand 


for lighting machinery and for water- 


construction. Several plants are 


works 


contemplated for the early spring. There 
is some talk of establishing an electric 
light plant at Jeannette, near this city, 
while a pumping station for water pur 
poses, to be located near the Edgeworth 
station, is the subject of present negotia 
tions 

Mill supply goods are in fairly good 
demand. Orders are not heavy, but call 


for just what is needed, and nothing 
more. This policy has been pursued for 
some time past, but it is a safe one, and 


dealers in mill supplies accept orders of 


almost any size at prevailing prices, so 
as to be in line when business fully opens 


and larger orders are to be placed. 


Quotations. 
New York, Monday, January 11th. 
Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern............ $12 00 @$13 00 


No. 2 foundry, Northern.......... = 75@ 12 00 
No. 2 plain, Northern. ees ousseve 25@ 11 50 
agg ND Gio! sasepborebneee ene 103 if 3@ 11 50 
No. 1 foundry, Southern.. perdceeseaeee 11 50@ 12 00 
No. 2 foundry, Southern............. 11 00@ 11 2 
No. 8 foundry, Southern........... . 1050@ 11 00 
No. 1 soft, SOUCHEFR.......ccccccccee 13 O@ 11 
es Bs Riv cctcccvestcesces 10 50@ 11 00 
Foundry forge. or No. 4 Southern .. 1025@ 11 00 


25 
Bar Iron—Base—Mill price, in carloads, on dock; 
(Continued on page 39.) 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 16. 
Fine cast’ gs at fair prices. H.D, Phelps, Ansonia,Ct. 
Forming Lathes. Mer. Mach.Tool Co.,Meriden,Ct. 
Milling Machs. Milwaukee, Wis. 


Presses and dies for bar and sheet metal work. 
Ferracute Machine Company, Bridgeton, N. J. 


Kempsmith Co., 


Catalog No. 8. Mailed free. Clayton 
Air Compressor Works, 23 Cortlandt st., New York 


Engine Castings 4% to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 


Just Issued 


Selden Packing for stuffing box, with or without 
ubber core. Randolph Brandt, 38 Cortlandt st.,N.Y 
Duplex and special gear cutters, counterbores. 
eutter and surface grinders, vertical millers, hand 
punches and shears. KR. M. Clough, New Haven, Ct 


Fido Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subseription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at re gular rates. 


Pattern maker, A 1, seeks pos. Box 18, Am. Macu. 


Technically educated draftsman and tool maker 
Wants pusition. Box 16, AMERICAN MACHINIST. 





Marine engine and boiler draftsman wants posi- 
tion; long exp.; mod. salary. Box 17, AM. Macu. 


and draftsman desires posi 
MACHINIST. 


Practical designer 


tion; good references. Box 25, AMER 
Mech’l design’r & dftsmn., tech. edu., ext. shop & 
offiveexp., Wants perm't pos’n. Box 19,AM. Macu 


Expert planer hand wants position as foreman; 
can manage help and work to best advantage. 
Box 24, AMERICAN MACHINIS1 


Draftsman—Young man with experience in me- 
chanical and civil engineering drafting, Wants po 
sition. Box 26, AMERICAN MACHINIST. 


gradu 
and 


Draughtsman wants position; technical 
ate; expe rienced in designing steam pumps 
automatic machinery. Box 4, AM. MACHINIST. 


Practical and successful designer, A 1 draftsman, 
20 years’ varied experience, designer of high grade 
engines, desires position. Box 263, Ridgway, Pa. 


Engineer and draftsman, technical education, 8 
years’ exp. designing and supt’d’g steam and elec, 
const’n, Wishes to change. Box 30, AMerR. MACH. 


six years’ 
as dratts 
Macu 


Mechanical draftsman wants position; 
varied shop experience and eight years 
man upon printing machy, Box 29, AMER. 


Position as foreman of machine shop 
can furnish best 
MACHINIST. 


Wanted ; m. 
by man of experience and ability; 
of references. Address Box 31, AMER 


Superintendent, experienced in general shop and 
business management, desires position; 10 years in 
shop; 3 as draftsman. 7 as sup. & bus. mgr.; mem- 
ber A.S. M. E. Box 28, AMERICAN MACHINIST. 


Wanted by a thorough, 
sinker, and tool maker, position as ass’t sup’t or 
foreman ; good manager of help; now in charge; 
best of reference. Box 13, AM. MACHINIST. 


practical mechanic, die 


A young man, mechanically inclined, wishes po- 
sition in manufacturing business where he can 
work his way up; can give excellent reference. 
Address Box 22, care AMERICAN MACHINIST, 


Wanted—Change of position by young man, 15 
years’ experience as machinist, tool maker, Gratte- 
man, foreman and superintendent; good refs, as to 
ability and integrity. Box 23, Amer. MACHINIST 


Up-to-date machine shop foreman desires posi- 
tion: capable of designing special rigs, tools, ete., 
to facilitate work; good manager ot men: best of 
references. Address Box 32, AMER. MACHINIS’. 


First-class draftsman and tool maker desires sit 
uation; technical edueation as M. E.; 12 years’ ex 
perience in shop and drafting room; successful 
foreman; prefer situation in drafting room, Ad- 
dress Box 20, AMERICAN MACHINIST 


Draughtsman and mechanical engineer exp. in 
power transmission, cable traction, oil gas fur- 
naces, marine, dvedsina. hoisting and conveying 
machinery, timber constr., ete.. wishes pos. New 
York or viemity; Alref. Box 5, Am. Macu, 

Wanted—A superintendent for a drop forge plant 
employing 100 hands: must be capable of directing 
all departments and of turning out first-class work 
and on time: noestimating or office work required: 
state experience, age and salary expected, Ad 
dress Box 27, AMERICAN MACHINIST. 


A bs A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Cheap 2d h'd lathes & planers. 8.M. York,Clev'd,O. 


Calipers & Gauges. F. A.Welles, Milwaukee, Wis 


Second hand 30-inch straight shea 


Akron, ¢ 


Wanted 
Ideal Sign Co., 


Best and cheapest Bolt Header, made by Baus} 
& Harris Machine Tool Co., Springfield, Mass. 








Light and fine mach’y to order; models and elec- 
trical work specialty. E O. Chase, Newark, N. J. 


Wanted—Partner 
establ’d machine screw business. 


interest in 
Macu, 


with 310.000 to take 
Box 2, AM 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 


Wanted—One 
inch drill press; sec 
only rock bottom price 
Co., Rocky Hill, N. J 


We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, etc. Call, or get 
list 17B. The Garvin Mach. Co., 440 Canal st. N.Y. 


Wanted—An Idea. Who can think of some sim- 
ple thing to patent? Protect your ideas; they may 
oring you wealth. Write John Wedderburn & Co.. 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 


30-inch 16-foot lathe and one 28- 
ond hand, good order. Quote 
Rocky Hill Stone Storage 


Wanted— Machine shop or manufacturer to make 
on contract a large number of coin slot mechan- 
isms. Contractors must have first class facilities 
for turning out accurate work and guarantee 
prompt delivery. Box 21, AMERICAN MACHINIST. 


Shop Right for | 
Gasoline Engine. | jai ae an co, 


sell the shopright to manufacture and sell their engines 
in the New England, South Atlantic and Southern 
States. Engine has been on the market twelve years, 
Over 1,500 in use. Will furnish drawings, patterns, ex 
iG rt, etc., etc. A good opening for the right people. 
None but responsible parties need address, 
GAS ENGINE, 
care AMERICAN MACHINIST. 


TIGHT JOINT COMPANY, 


167 and * bape Street, _ YORK. 


PRESSURE HYDRAULI 
AND COMPRESSED AIR FITTINGS AND FLANGES. 


See Advertisement in Jan. 7th issue, 





The manufacturers of 
well known, well ad 
vertised, strictly up 








Mistakes in Addition, 
Office Headache, 


and mistakes in carrying forward 
don’t occur where the Compto 
me.eris used. It saves half the 
time in doing the work and all 


time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical prob- 
lems. Why don't you get onef 
Write for Pamphlet. 
FELT & TARRANT MFGCO. 


K2-Fe thine ST. CHrsaao 


COMP FORSTER 


SHAPERS 





FITCHBURG 
MACHINE 
WORKS 


FITCHBURG, MASS ,U S.A. 
METAL-WORKING 
MACHINERY 


P 

E 

!CATALOG E. Q 
SHAPERS 








BR 
a Seat = 
~~ 66 Garden Street, 


MALLE ABLE 


For Hand 


Pipe Cutting ana Threading Machinery, crpove. 
RATCHET DRILLS, 


RATCHET DIE STOCKS 


AND 
IRON FPFPIYE 


?e-? 


vViIsESsS. 


CURTIS & CURTIS, 


~~ BRIDCEPORT, CONN. 
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THIS LATHE COMBINES THE LATEST AND 
BEST IMPROVEMENTS. 























[4 in.x6 ft. Hendey-Norton Lathe 


With Improved Automatic Stop. 


AUTOMATIC STOP 


It is durable, simple, indispensable. It will automatically 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread-cutting. No 
danger of spoiling either tool or work. It is a safeguard 
against accidents in either direction. 


CARRIAGE 


The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. 


THREADS 


It has all threads in daily use with simple movement of fever. 


FEEDS 


Has all feeds in daily use with simple movement of lever. 
Send for Circular. 


THE HENDEY MACHINE COMPANY, 
Torrington, Conn. 


Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 


( CHAS. CHURCHILL & CO., Ltd., London and Birmingham. 
Luropean Agents, - SCHUCHARDT & SCHUITE, Berlin and Vienna. 
( EUGENE SOLLER, Basel, Switzerland. 
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common, 1.10 @ 1.15e.; refined, 1.20@1.50c. Store 
prices : common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80c. 

Tool Steel—Ordinary sizes, standard quality, 6@ 
7e., With some brands perhaps a lictle less; extra 
grades, 11 @ 12c.; special grades, l6c and upward 

Machinery Steel—Ordinary brands, from store, 
1.65¢ 

Cold Rolled Stee] Shafting—Base size in carloads, 
about 2hbec.; 234c. for smaller quantities from store. 
rhe base has been changed fro -3 in, to 1-3 in 

Copper—Carload lots, Lake Superior ingot, 1154 
@ 1154¢; electrolytic, 1154 @ 11'oc.; casting copper, 
lllge 

Pig Tin—For 5 and 10-ton lots, 13.05c., f.0.b 

Pig Lead—In carload lots, 3.0 .02Loc., f. o. b 

Spelter—In carload lots, New York delivery, 
3.1K) 4.00c., f. o. b. and upward 

Antimony—Cookson's, 714 Tloc.: Hallett’s, 654 
@ 6c 

Lard Oil—Prime city, present make, commercial 
quality, in wholesale lots, 40 @ 42c¢ 
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Manufactures. 


The Norwalk, Conn., Iron Works will add new 
machinery 

The Illinois Glass Company, Alton, Il., will in 
crease its plant 

Jos. Durnin and Wm. Wise are erecting a ma 
chine shop at Carlisie, Pa 

The Buffalo Cold Storage Co., Buffalo, N. Y.. in 
tend to erect a new building 

The Lockwood Tubular Well Machine Company 
has been formed at Peoria, 11! 

Bridgeford & Co., Louisville, Ky., will ereet a 
large new foundry in the spring 

W. A. Marsh & Co., Quebec, Que., are going to 
build a new factory, 200 by 44 feet 

The Sloss Iron & Steel Company's plant at Brook 
side, Ala., has been destroyed by fire 

Nelson Bros., Smith street, Brooklyn, N. Y., in- 
tend to make additions to their plant 

taldwin Locomotive Works intend to erect a 
tank shop, and boiler and brass shops 

The town of Momence, IL, intend to erect a new 
system of waterworks in the near future 

Phelps & Bartholomew, Derby, Conn., are to en 
large their plant and install new mac hinery 

J. T. Howard, Hampton, Va., intends to place 
new gig saws, band saws, turning lathes, et 

The Warren Mfg. Co,., Riegelsville, N. J., have 
decided to add new paper making machinery, 

Hugo Buck, Wood and Pear! streets, Philadelphia 
Pa. is about to make an addition to his foundry 

At Flourtown, Pa., the machine shop of Joseph 
H. Peterman has been completely destroyed by 
fire 


The Atlantic Lumber Atlantic City, N.J 


will add to their 1 ind also install new ma 
chinery. 

A cotton factory will be erected at Valdosta, 
Ga B. F. Strickland is largely interested in the 


concern 

Harry Guenther & Br of Owensboro, Ky., will 
establish a foundry and machine shop at San 
Antonio, Tex, 

The Blacklock Foundry Co., of South Pittsburg, 
Tenn., is to increase its plant by the addition of 
new machinery 

The Columbian Cordage Company Auburn 
N. Y., will enlarge its present plant with an ad 
dition 225 x 106 feet 

The Brady Manufacturing Company has re 
moved its shops from Brooklyn, N. Y.. to a new 
factory in Derby, Conn 

A fire oceurred at the Collinsville Zine Works 
Collinsville, HL. in which a great amount of ma 
chinery was d: stroyed 

D H. Ledbetter, Cordele, Ga.. will install new 


presses, el ne and boiler ar other machinery for 


At Rockford, IL, the East Rockford Machine 
Co. has been formed The corporators are © LB 
Harding, F. A. Lindstedt and ©. Bergquist 


At Springfield, IL, the Johnson-Parfitt Tool 


has been formed to manufacture tools, engines, ets 
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Incorporators, Thos. MeGregor and Thos, F 
Sheridan 
At Austin, Tex., Wm. A. Bramlette, Joe itis 


worth and J. D. Smith have formed a company to 


engag n the manufacture of handles, spokes, 
felloes, et 

The Cin iti & Mian Valle Tracti ( 
Ham t lo lild three wer houses 
ol it M \ rth Bus irks, und a 
thir it Trenton 

At Sa Mi i npi has | rm rth 
miantta ire { se cou nes, hose, et¢ for fire 
departinent Fra N. Bal Providen 
R. 1, is treasure 


\ reorganization of the Sharpsville ( Pa.) Foundry 
! e 


© Machine Company tas been perfected The 


t will be equipped with new machinery and. 
sume operations at ones 

At Geneva, N. Y.. Van Wyek Loomis will install 
a plant for the manufacture of steel wind mills, in 
the factory recently occupied by the Leverage 
Manufacturing Company 

The Marshall Rolling Mill Co, of Chicago, TIL., 

ir ipital $50,000, has been organized to operate 
rolling mills. Incorporators, Robert C. McManus 
and Herbert S. Duncombe 

At New Albany. Ind., the Acme Fence & Mfg 
Co has been formed Phe capital stock is 820,000 

’ 
and directors are O. R. Clements, M. L. Clements, 
Cc. KE. Morris and N. HL. Lloyd 

It is reported that the Vaughn Machine Co.,, at 
present doing business in’ Peabody, Mass., may 
move to Salem, Mass., and it is very likely an addi 
tional shop would be erected, 

At Seneca, S. C., the Seneca Manufacturing 
Company will build and Operate a cotton mill of 
20,000 spindies. J. FL Se sg" pg is president and 
treasurer, and 8S. D. Kendy, dr., secretary. 

A. R. Whitney & Co., of ecemaan N,J., have 
formed to engage in the manufacture of iron and 
steel, A. R. Whitney, of Morristown, and Jacob 
r. Meday, Rutherford, N. J., are interested, 

M. D. Weil & Co., 725-727 Broadway, N. Y., have 
established offices as export commission mer- 
chants, and will make a specialty of exporting 
machinery and agricultural implements of ail 
kinds 

At Providence, R. L, the H. C. Bowen Foundry 
Co. has been formed. Messrs. Henry C. Bowen, 
and Seabury W. Bowen, of Fall River, are inter 
ested in this new concern, The capital stock is 
$50,000, 

A new company has been formed at Bristol, 
R. L, to engage in boat building, and is called the 
Saunders & West Company. Messrs. Geo. H. 
Saunders, W. Frank West and Wm. MecCan are in 
terested. 

A new armor plate factory is to be built in 
Pittsburg, Pa. Messrs. Chas. W. Mackey, of 
Franklin, Pa., James W. Rowland, Franklin, Pa.. 
and James H. Willock, of Pittsburg, are among 
the directors 

At Sioux City, Ia., the W. M. Thompson Co., of 
which W. M. Thompson, M. H. Thompson, and M 
E. Thompson are incorporators, has been formed 
A general foundry and machine shop business will 
be conducted 

At Newport, R. L., the Narragansett Web Com 
pany, comprising the E. Read Goodridge Rubber 
Company, and the Thurlow-Burnham Company, 
have organized. Captain Joseph P. Cotton, angus 
McLeod and others ure interesved. 

Two thousand men were recently put to work in 
the shops of the Westinghouse Air-Brake Company 
at Wilmerding, Pa, after an idleness of about a 
month, and the Liberty Cycle Company has re 
sumed operations at Bridgeport, Conn 

RK. M. Clough, of New Haven, Conn., is manfae 
turing and putting on the market an improved ad 
justable reamer, in which the blades of tool ste 1 
are dovetailed into a soft steel shell, and the 
reamer is enlarged by moving the blades length 
Wise 

The Larchmont Gas Co. has been formed at New 
York, of which the tollowing gentlemen are direc 
tors: William Carpenter, of New York City, Fran- 
cis Crawley, of Mount Vernon and others. The 
Company ts to operate the towns of New Rochelle 
and Mamaroneck 

rhe Gates lron Works, Chieago, Ll. will go into 
the high speed engine business, and will build the 
Fischer-Gates single and fou Valve aHubemuaty 
engine, which will be built to the design and undet 
the patents of ar. ees Fisehet Vlans for ar 
extensive add tothe pliant of the Gates Tre 
Works are comp eted and the addition will be 
built as soon as practicable 
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-» MAKERS OF... 


= Fine Machine Cools. « ! 


€omplete Plants furnished for Bicycle, Typewriter, Gun and Sewin Machine Mak 
Tools for all Machine Work. Drop H crs and Tri : g Ruse, toe ne Sa 
and Trimming Dies for all classes of work. 





England—Bvck & HickMAN, 280 Whitechapel Road, Loudon, E 
France—-FENWICK FRERES & Co., 2: Rue Martel, Paris. 
Germany and Austria—SCHUCHARDT & SCHUTTE, Berlin and Vienna 


Chicago—2 and 44 South Clinton St. Boston— 21 Franklin St. New York 23 Liberty St 


= | * BRILL 
GREEN RIVER” OFod.. 
tecurate and strong holding chucks 


for nice work, gripping and center 
ing to perfection 


SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS., U.S. A. 


Agents in Londen, SELIG, SONNENTHIIA CO 
SS Queen Victona Street 


The Injector,~ ....°. ..... 





Steel Spring Bushing with Hardened Jaws. 
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Practice and Theory of. 8vo, Cloth, $1.50 
JOHN WILEY & SONS, 53 East 10th Street, New York City. 








- Lathes! Planers! ! Shapers, &c. 1!!! 


Our tools are all of the latest and most approved de- } 
signs, while the workmanship, material and _ finish i 
are of the highest order, You will find it an advan- 

tage to have our catalogue and special prices be- 

fore placing your order. 


9 TO 15 IN. SWING. & 
bhai Ne. — SEBASTIAN LATHE CO., 


CATALOGUE FREE. == 117 and (19 CULVERT ST., CINCINNATI, OHIO. 














parent so.icirors, sowacisr.,w.v.| SIAR LATHES 
kkk 


Foot Power Screw Cut- 
book, Co for Ha amd forssqn Counlriea, ting, Autematic Cross 


Covitinousty forthe ppaat—fourtaen yearn, Feed, 9 and 12” Swing. 
-_ aA Send for Catalog B. 


Themen Esc Seneca Falls Mfg. Co. 
omaa_Or | 687 Water St..Seneca Falls,N.Y. 


WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 
that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 


ews Aone, oF wy potent oe Ting 
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ENKINS > ~ 
Os JENKINS BROS., 71 John Street, New York. 
31N. Canal St., Chicago. 17 N. 4th St., Philadelphia. 105 Mitk St., Boston. 








Walker Universal Tool e SEND FOR 
od Cutter Grinder. 2 “caratooum. | 


SALA RAR L  M  E E e E E E E E E e E t 
NORTON EMERY WHEEL CO. 


WORCESTER, MASS. 





Pees = Automatic Solid Die Bolt 
POSITION WANTED - 

whuve last tent Engineer membe a, f \ Ss M E. THREADING 
Sy a eel MACHINES. 

: _ be te = ve a ae , ipo Two Styles. Four Sizes 
tr 1 he or ry rm t Webster & Perks Too! Co 
tw if an \ . Cor. Spring and Monroe Sts., 

Springfield, Ohio 
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Box 15, American Machinist. 
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DRILLING MACHINES—Continuea. 


Gould & Eberhardt, Newark, N. J. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, Bs Be New York. 

Montgomery & Co.,New York. 

as & Granville Mfg. Co., Providence, 

New Haven Mfg. Co., New Haven, Conn. 

Newton Mach. Tool Works, Philadelphia, Pa. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn. 

Pond Machine Tool Co., Plainfield, N. J. 

Pratt & Whitney Co., Harttord, Conn. 

Prentiss Tool & Supply Co., New York. 

Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J. 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 

Sibley & Ware. South Bend, Ind. 

Snyder, J. E., Worcester, Mass. 

Strelinger & Co., Chas. A., Detroit, Mich 

Timolat, J. G., New York. 

Union Tire Co., Plainfield, N. J. 

Warner & Swasey. Cleveland, OU. 

Wells Bros. & Co., Greenfield, Mass. 

Wilkinson & Co., A. J., Boston, Mass, 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Woodward & Rogers, Hartford, Conn. 


DRILL GAGE. 
Wyke& Co., J., East Boston, Mass. 


DRILL RODS. 


Abbott, Wheelock & Co.. Boston, Mass. 
Crescent Stee] Co., Pittsburgh, Pa. 


DRILLS, TWIST. 
Besly & Co., Chas. H., Chicago, Il. 
Cleveland Twist Drill Co., Cleveland, O. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Colburn Electric Mfg. Co., Fitchburg, Mass. 
Crucker-Wheeler Electric Co., New York. 
General Electric Co., New York. 


DYNAMOS, NICKEL-PLATING. 
Colburn Electric Mfg. Co., Fitchburg, Mass, 
Diamond Machine Co., Providence, RK. 1 


ELECTRIC MACHINERY. 
Crocker Wheeler Electric Co., New York, 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., 


EMERY WHEELS. 

Besly & Co., Chas. H., Chicago, Ill. 

Diamond Machine Co.. Providence. R. I. 

Hampden Corundum Wheel Co., Brightwood, 
Mass. 

Montgomery & Co., New York. 

Norton Emery Wheel Co., Worcester. Mass, 

Strelinger & Co.. Chas. A.. Detroit, Mich 

Vitrified Wheel Co., Westfield, Mass. 


ENGINES, GAS AND GASOLINE. 

Daimler Motor Co., “Steinway,” Long Island 
= pe oh 

Mietz & Weiss, New York. 

Otto Gas Engine Works. Philadelphia, Pa. 

Pierce Engine Co., Racine, Wis 
Springfield Gas Engine Co., Springfield. 0. 

WwW eber Gas and Gasoline Engine Co., Kansas 
City, Mo 

Webster Manufacturing Co., Chicago, Ill, 


ENGINES, STEAM. 
Ames Iron Works, Oswego, N Y. 
Buffalo Forge os, Buffalo, N. Y. 
Forbes & Co., W , Hoboken, N, J. 
Frick Co., — WwW o ‘nesboro. Pa 
Greenfield, G, & G., East Newark, N. J 
Keystone A. & Mach. W orks, Phila., Pa. 
Weston Engine Co., Painted Post, N. Y. 


FEED WATER HEATERS AND 
PURIFIERS. 


Hoppes Mfg. Co., Springfield. O 
Taunton Locomotive Mig. Co., Taunton, Mass 


FILES. 
Arcade File Works, New York. 
Besly & Co., Chas. H., Chicago, Il. 
McFadden Co.. Philadelphia. Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence. R. I 
Strelinger & Co., Chas. A., Detroit, Mich. 

FIRE-PROOF CONSTRUCTION 
MATERIALS. 
Johns Mfg. Co., 

FORGES. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., oo w.. Bs 
Wilkinson Co., The, Chicago, Il, 


FRICTION CONES. 


Evans Friction Cone Co., 


FURNACES. 


American Gas Furnace Co., New York 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Philadelphia, Pa, 


HH. W., New York. 


Boston, Mass, 





ECONOMY Brings PROSPERITY. 


HE.. 
World Renswned 








| Automatic Injector 
1S THE Most ECONOMICAL AND DURABLE 
BOILER FEEDER } 

Working range 23 to150 Ibs Steam, 





ears Speciats Work to 250 Ibs, Steam. 


Send tor Catalog. 


PENBERTHY INJECTOR Co. 
| 124 SEVENTH St., DETROIT, MICH. — | 
Largest Injector M anufacture rs in the Worid. 











A NEW CATALOGUE 


of Fine Machinists’ Tools has just been issued by 
T. SLOCOMB & Co., Providence, R. 1., and it 
Should be in the hands of every thorough me- 
chanic and believer in good tools in the best me- 
chanical work. Ask for new Catalogue “ E.”’ 








me oevEL oan 


HUGO BILGRAM, 
Machinist, 













PATENTED {—= 
> With New and Valu-. 
» able Features. « 

> MADE ONLY BY — 


THE BRADFORD MILL COMPANY, 
Catalogue ‘‘A’’ describes our Lathes, CINCINNATI, OHIO, U.S.A. 


sent on application, 
ENGLAND : Chas, Churchill & Co,, Ltd., London & Birmingham. 
NEW YORK: Garvin Machine Co. , Spring and Varick Sts. 








HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Walinut Street, PHILADELPHIA. 
tv Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of oat 
etoany onein any part of the world who will fur- 
nish his address. 








© P. BLAISDELL & CO., 
Manufacturers of 


' Machinists’ Tools 


Worcester, Mass. 
W. Burros, Gairrrrus & Co 






ndon Agts.: 















we BELT&GEARED 
FEED 


LARGE RANGE 
Pearl|&Plum, CIN’TI, O. 















GAGES. 
Brown & Sharpe Mfg. Co. , Providence, R. i. 
Coffin & Leighton, Syract ise, 
Pratt & Whitney Co., Hartford, C onn 
Rogers’ John M., Boat, Gauge & [’rill Works, 
Gloucester City, N. J 
Wyke & Co., J.. East Boston, Mass. 


GEAR CUTTERS. 
Brainard Milling Machine Co., Boston, Mass, 
Brown & Sharpe Mtg. Co., P TOV idence,RK 1. 
Gould & Eberhardt, Newark, : 
Grant Gear Works, Boston, Mi iss 
Hill, ¢€ —¥ «= & Co., Boston, Mass. 
McCabe, J. J., New York. 
Pratt & ty hitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm_., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Conn. 


GEARS. 
Bilgram. Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant Gear Works, Boston, Mass. 
New Process Raw Hide Co., Syracuse, N. ¥. 
Shriver & Co., T., New York. 
GRAPHITE. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 


GRINDING AND POLISHING 
MACHIN 


e 
Besly & Co., Chas. H., 
Brown & Sharpe Mfg. Co., 
Builders Iron F oundry, Providence, 
Diamond Machine Co., Providence, 
Garvin Machine Co., New York 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Norton Emery Whee! Co., Worcester, Mass, 
Prentiss Tool & Supply Co., New York. 
Sellers & Co, Inc., Wm, Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wells Bros. & Co., Greenfield, Mass. 

GRINDERS, CENTER. 

Barker & Co, William, Cincinnati, O 
Diamond Machine Co., Providence, R. I. 
Trump Bros. Machine Co.. Wilmington, Del, 

GRINDING MACHINE, CUTTER. 
Brown & Sharpe Mfg. Co., Providence, R. L 
Cincinnati Milling Machine Co., Cincinnati, O. 


Chicago, Ill 
Providence, R, L 
R. 1, 
R. 1, 


Davis & Egan Machine Tool Co., The, Cincin 
nati, O 

Diamond Machine Co, Providence, R. L 

Garvin Machine Co., New York 


Hill, Clarke & Co, Boston, Mass. 

Norton Emery Wheel Co., Worcester, Masa, 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Wells Bros. & Co., Greentield, Mass 
Woodward & Rogers, Hartford, Conn 


GRINDING MACHINE, SURFACE, 
Brown & Sharpe Mfg. Co, Providence, R. I, 
Diamond Machine Co., Providence, 1. 
Woodward & Rogers. Hartford, Conn 


GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., Providence, R. 1 
Diamond Machine Co., Providence, R. I 
Landis Bros.. Waynesboro, Pa. 

HACK SAWS. 
Besly & Co., Chas. H., Chicago, Ill, 
Montgomery & Co., New York. 
0. & C. Co., Chicago. Ill 
Strelinger & Co.. Chas. A., Detroit, Mich, 


HAMMERS, DROP. 
Long & Allstatter Co., 
Miner & Peck Mfg. Co., 
Mossberg & Granville 

R. 1 


Hamilton, O. 
New Haven, Conn, 
Mfg. Co., Providence, 


Hartford, Conn. 
oe New York. 


Pratt & Whitney Co 
Prentiss Tool & Supply 


Stiles & Fladd Press Co., Watertown, N. ¥. 

Stiles & Parker Press Co, Brooklyn, N. Y, 
HAMMERS, POWER. 

Bradley C« . Svracuse, N. Y. 

Bremer Mac shit ve Co, G. J., Kalamazoo, Mich, 

Hill. Clarke & Co., Boston, Mass 
HANGERS. 

Prvibil, P.. New Yor} 

Sellers & Co., Inc., Wm., Philadelphia Pa. 
HOISTS. 

Maris Bros., Philadelp! ° Pa 


Sellers & Co., Inc., Wm , Philadelphia, Pa. 


HYDRAULIC MACHINERY. 


he Watson-Stillman Co., New York, 
INDICATORS. 
Ashcroft Mfg. Co., New Yor 
INJECTORS. 
Havden & Derby Mfg. Co., New York 
Penberthy Injector Co., Detroit. Mich 


Sellers & Co.. Inc.. Wm., Philadelphia, Pa, 


JACKS, LEVELING. 
Newark Machine Tool Works, Ne wark, N. J 
KEYWAY CUT TER. 
Baker ros., Toledo, ©. 


LATHES (see also Turret Lathes). 


Barnes Co., W & John Roc kford, Il. 
Beaman & Sn Pr 1d R 
Blaisdell & Co. P tate Mass 


Bradford Mill Co., The. Cincinnati, O 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Too! Co., Bridgeport, Conn, 
Davis & Egan Machine Tool Co.,, The, Cincine 


nati, O. 








12 


AMERICAN MACHINIST 


January 21, 1897. 





LA THES— Continued. 
Diamond Machine Co., Providence, R. I. 
Dietz, Schumacher & Boye, Cincinnau, VU. 
Fifielu Tool Co., Lowell, Mass 
Fitchburg Machine Works, Fitchburg, Mas:. 
Flather & Co., Nashua, N. H. 


Gould & Eberhardt, Newark, N. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 


Le Blond, R. K., Cincinnati, O. 


McCabe, ]. J., New York. 
McFadden Co., Philadelphia, Pa. 
New Doty Mfg. Co., Janesville, Wis. 


New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 

Pond Ma rool Co., Plainfield, , 
Pratt & Whitney Co.  Harttord, eg 
Prentiss Tool & Supp sly Co. , New York, 
Reed Co., F. E., Worcester, “Mass. 
Sebastiz in Lathe Co., Cincinnati, O. 
Sebastian-May Co., Sidne y, O. 

Sellers & Co., Inc., Wm., Philadelphia, Pe 
Seneca Falls Mfg. Co., Seneca F alls, N. vy 
Stark. John, Boston, Mass 

Weils Bros. & Co.. Greenfield, Mass. 


MACHINES FOR VARNISHING AND 
LACQUERING. | 
Heim & Co., Friedrich, 
MACHINISTS’ TOOLS AND SUPPLIES. 
rmstronyg Bros.’ Tool Co., Chicago, Il 
Sustaouure & Co., New York, 


hine 


Offenbach a Main, 


Sawyer Tool Co., Athol, Mass. 
Smith, E. G., Columbia, Pa 
standard Tool Co., Athol, Mass. 


MILLING CUTTERS. 
Brown & Sharpe Mfg. Co., 
Cincinnati Milling Machine Co., 
Erlandsen, J., New York. 
Garvin Machine Co., New York. 
Reinecker, J. E., Chemnitz-Gablenz, 

many 


MILLING MACHINES. 
Beaman & Smith, Providence, R. I 
Brainard Milling Machine Co., Boston, Mass 
Brown «& Sharpe Mfg. Co., Providence, K. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Clough, R. M., New Haven, Conn 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Forbes & Co., W. D.. Hoboken. N. 1 
Fraser Machine Works, Cleveland, O. 
Garvin Machine Co., New York. 
Hill. Clarke & Co, Boston, Mass 


Providence, R. I. 
Cincinnati, O 


Ger- 


Kempsmith Machine Tool Co., Milwaukee, 
is 

McCabe, J. J., New York. 

Mergenthaler & Co., Ott.. Baltimore. Md 


Tool Works, Philadelphia, Pe. 
Hamilton, O, 
New York 


Newton Mach. 
Niles Tool Works Co., 
Niles Tool Works Co., 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reed Co., F_ E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Waterbury-Farrel Foundry & Machine Co 

Waterbury. Conn 


MOLDING MACHINES, 


Tabor Mfg. Co.,, Elizabeth, N. J. 


MOTORS, ELECTRIC. 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 

NEEDLE WIRE. 


Abbott. Wheelock & Co., Boston, Mass. 


PACKING. 
—— Bros., New York 
ohns Mfg Co., H W., New York. 
Peerless Rubber Mfg. Co., New York. 


PAINTS. FIRE-PROOF. 


Johns Mfg. Co., H. W., New York. 


PATENT ATTORNEYS. 
Dyer & Driscoll, New York. 
Gooch, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington, D. C. 


PATTERN LETTERS. 
Montgomery & Co, New York. 
Wells, Heber, New York. 


PERFORATED METALS, 
Harrington & King Perforating Co., 
Chicago, Ill. 


PHOSPHOR BRONZE, 
Paonia —— Smelting Co., 

PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., The, Bridgeport, Conn 
Curtis & Curtis, Bridgeport, Conn. 
Detrick & Harvey Machine Co., 


Geometric 


The, 


Ltd., Phila- 


Baltimore, 


Drill Co, New Haven, Conn 


Hill, Clarke & Co., Boston, Mass. 
National] Machinery Co., Tiffin, O. 


Saunders’ Sons, D., Yonkers NY. 
Wells Bros. & Co , Greenfield, Mass. 
Vilev & Russell Mfg. Co.. Greentfiel 
PIPE FITTINGS. 
Tight joint Co. New York 


d Mass. 





Ott. Mergenthater § Qo., 


BALTIMORE, MD. 





MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 





Milling Machines a 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer's, 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 





KES IMPROVED END GRADUATED. 
yt HARDENED MACHINISTS SCALES 
i a a PUPP pete = 

JWYKEZ &CO. 3 








Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y.- 








McFADDEN COMPANY, 


WSSDEST Cf) a > 
_ 
Gs esd Stas Gs 


No. 722 Arch St., PHILADELPHIA, PA... 


E.W. BLISS CO. 


{ Adams Street, 
BROOKLYN, N. Y. 


96 W.Wash'’n St 








Chicago: 


OWNERS OF 
The Stiles & Parker Press Co. 


PRESSES, 


DIES, 
SPECIAL MACHINES 


DROP HAMMERS 


Wi) Page Catalog 
SHEET METAL MACH’Y. 


Special Catalogu 


BICYCLE ANDELEC’L TOOLS 


jue of 


es or 





RRESPONDENCE SOLICITED 





PLANERS. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Detrick & Harvey Mach. Co., Baltimore, Vd. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New York. 
Gray Co..G.A.. Cincinnati. O 
Hilles & Jones, Wilmington, Del, 
McCabe, f. |, New York. 
New Haven Mfg Co., New Haven, Conn. 
Niles Too] Works Co., Hamilton O 
Niles Too! Works Co, New York 
Pedrick & Ayer Co., Philadelphia, Pa 
Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co. Harttora, Con 
Prentiss Tool & Supply Co., New York 
Sellers & Co, Inc Wm., Philadelphia, Pa. 
Whitcomb Mfg. Co., Worcester, Mass 
Wilson, W. A., Rochester, N. Y. 


POLISHING WHEELS. 
Builders lron Foundry, 
Diamond Machine Co., 


PRESSES, DIES, ETC. 
Bliss Co.. E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J.. Kalamazoo, Mich. 
Ferracute Machine Co.. Bridgeton, N. J 
McCabe, J. J.. New York. 
Mossberg & Granville Mfg. Co., 
R. I 


Providence, R L 
Providence, R. I. 


Providence, 


Watertown, N. Y. 
Brooklyn, N. Y. 
The, Toledo, O 


Stiles & Fladd Press Co., 
Stiles & Parker Press Co.. 
Toledo Machine & Too! Co., 


PUBLICATIONS. 


Home Study, Scranton, Pa 


PUMPING MACHINERY. 


Deane Steam Pump Co.. Holyoke Mass. 
Guild & Garrison, Brooklyn, NY. 


PUNCHES. 


Bemis & Call Hardware 
field, Mass. 


PUNCHES AND SHEARS. 
Bliss Co, E. W.. te td te ee as 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Buffalo Forge Co.. Buffalo N.Y 
Davis & Egan Machine Tool Co., Cincinnati,O, 
Hilles & Jones Co., Wilmington, De 1. 

Long & Allstatter Co , Hamilton, O 

McCabe, J. J.. New York 

Mossberg & Granville Mfg. Co., Providence, 
m. 3 


and Tool Co, Spring- 


Waterbury Farrel Foundry & Machine Co., 
Waterbury. Conn. 
Watson-Stillman Co., 
RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y. 


The, New York 


Cleveland Twist Drill Co., Cleveland, O. 
Mergenthaler & Co., Ott., Baltimore, Md 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Pratt & Whitney Co.. Hartford, Conn. 
Wells Bros. & Co.. Greenfield, Mass 
Wi'ey & Russell Mfg. Co., Greenfield, 
ROCK DRILLS. 

Ingersoll-Sergeant Drill Co., 
Rand Drill Co. New York. 


ROLLING MILLS. 


Mossberg & Granville 


R. 1. 
ROOFING ASBESTOS. 
Johns Mfe Co. H. , New York. 
RUBBER GOODS. 
Peerless Rubber Mfg. Co, New York. 
RULES, GRADUATED STEEL. 
Coffin & Leighton, Syracuse, N. Y. 
Darling, Brown & Sharpe. Providence, R. I 
Sawyer Tool Co., Athol. Mass. 
Standard Tool Co.. Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 
SAWS. 
Q. & C. Co., Chicago, I]. 
SAWING MACHINES METAL. 


, Chicago, Il. 


Mass. 


New York, 


Mfg. Co., Providence 


New York 


Study of Er 


Columbia University. 

Institute for Home 
Cleveland, © 

International Correspondence Schools, Scran- 
ton, Pa 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cleveland Machine Screw Co., 

Flather & Co., Nashua, N. H 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co., 
Mass 


SCREW PLATES. 


Machinists’ Supply Co., 


ngineering, 


Cleveland, O. 


Worcester, 


( “hi cago, Ill. 


Reece, Edw. J.. Greenfield, Mass 
Wells Bros. & Co., Gree a eld, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


SCREWS. 
Cleveland Machine Screw Co.. ¢ 
Worcester Vach. Screw (oo . Worceste, 
SEPARATORS, STEAM. 
Keystone Em ine and Machine Works, Phila- 
delphia. Pa 


‘leveland, O. 
Masr. 
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SHAFTING, ETC. 


Pryibil, P.. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHAPERS, 
Betts Machine Co., Wilmington, Del 
Davis & Egan Machine Tool Co., The, Cincir - 

nari, O. 

Fitchburg ig Works. Fitchburg, Mass. 
Flather & Co.. Nashua, N. H. 
Garvin Machine Co,. New York. 
Gould & Eberhardt. Newark, N. 
Hendey Machine Co., Torrington, ‘Conn. 
Hill, Clarke & Co Boston, Mass. 
McCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., ‘Hartford. Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


SHEARS, ROTARY. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem Pa. 
SLOT TERS. 
Betts Machine Co.. Wilmington, Del 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co.. Inc. Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works. Newton, Mass. 


SPECIAL MACHINERY. 
Beaman & Smith, Providence, R. I. 
Bliss Co., E. W.., meg at ’ # 
Bremer Machine Co.,G J., Kalamazoo. Mich 
Geometric Drill Co., New Haven, Conn 
Ott Mergenthaler & Co , Baltimore, Md. 
Toledo Machine & Tool Co, The, Toledo, O. 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O. 


Abbott Wheelock & Co., Boston. Mass 
Crescent Steel Co., Pittsburgh, Pa. 
ones & Co, B. M.,, Boston, Mass. 
McFadden Co. Philadelphia Pa 
TAPPING ATTACHMENT. 
- Beaman & Smith, Providence, R 
TAPPING x 
Woodward & Rogers, Hartford, Conn 
TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg Co., Grreenfield 


HREADING MACHINES. 
Webster & Perks Machine Tool Co., 
field, O. 
TOOL HOLDERS. 
Armstrong Bros * Tool Co., Chicago, Ill, 
Gould & Eberhardt.:Newark, N. J 


TRAMWAYS, OVERHEAD 
a ~ ag Trolley Track Mtg. 
Mass 
TUBING, FLEXIBLE 


Almond, T.R., Brookivn, N Y. 
TURRET LATHES (Screw Machines). 


Bardons & Oliver, Cleveland, O 

Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O. 

Davis & Egan Machine Tool Co., The, Cincin- 

nati, O 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

Hill. Clarke & Co.. Boston, Mass 

ones & Lamson Machine Co., Springfield, Vt 

McCabe. J. J.. New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co.. Hartford, Conn. 

Prentiss Tool & Supply Co., New York 

Warner & Swasey. Cleveland, O 
VALVES. 

Consolidated Safety Valve Co., 

Jenkins Bros., New York. 
VENTILATING FANS. 

Backus Water Motor Co., Newark, N. J. 

Buffalo Forge Co.. Buffalo, N. y 


~ 


Mass. 


Spring- 


Co., Holyoke, 


New York 


Sturtevant & Co.. B. F.. Boston Mass 
VENTILATORS. 
Pancoast Ventilator Co., Philadelphia, Pa 


VISES. 
Hill Clarke & Co., Boston, Mass. 
McCabe J]. J.. New York 
McFadden Co.. Philadelphia. Pa. 
Niles Too] Works C o, New York. 
Strelinger & Co, C has A., Detroit. Mich. 
Wyman & Gordon Worcester, Mass 


WATER MOTORS. 
Yewark, N. J. 


Backus Water Motor Co., N 


Goodyear, S. W.. Waterbury. Conn. 
Waterburv Machine Co. Waterbury, 
WIRE ROPE (Iron and Steel). 
Trenton Iron Co, The, Trenton. N. J. 
WOODWORKING MACHINERY. 
Barnes Co, W. F & John. Rockford, 
J. A. F 4" & Egan Co., Cincinnati O. 
Pryibil. , New York 
Seneca ‘ nhie Mee Co., 
WRENCHES. 
Bemis & Call Hardw 
field, Mass 


Conn 


Seneca Falls, N. Y 


are and Tool Co. Spring- 








PIPE THREADING AND 





For Pipe, Mill and Steam Fitters’ 
use, also Tapping Machines,Steam 
and Gas Fitters’ Hand Tools. 


CuTTInG MACHINES 





SSSOSSSSSSSSS SHSSSSSSCSSSSSSSOEOSCOCESE 








21 Atherton St. 


D. SAUNDERS’ SONS, Yonkers, N.Y. 


7 
SSCSCCOSCSOSCSSSESCEESEOEOEEEEEEE 








A STACK OF “HIGH ROLLERS.” 











ot 
MANUFACTURERS OF 


ROLLING, 
PRESSING ano 
STAMPING 
MACHINERY. 


- + 











MOSSBERG & GRANVILLE MFG. CO. 
PROVIDENCE, R. I. 





Almond Drill Chuck. 


P Sold at all Machinists’ 
— Supply Stores. 
T. R. ALMOND, 
88 & 85 Washington St., 


Brooxtrn, N. Y. 





ANUFACTURERS OF . 
INCANDESCEN 





NPELECTRO PLATING 


MACHINES. 
Mrc © 


ee 


OLBURN ELEcTRic 


FircHBURG, 











CATALOGUE B. Mass 





What Do You Know 
About Electrically Driven 


Crocker-Wheeler Elec 


General Offices, 39-41 Cort 
Boston, 
Chica 
Phila 
Pitts! 
Ney 
ee 
Weare ( 
I 1 leaders 
in Dynamos 


x ma ery 
all kit 
his lass 
vork is spe 
iltv, ar \¢ lk 
more it i 
ill ! 
inie 
) 744 M Gea 
Send to N. 3 for fir llustrated Book A 
nter , wil ma 


Machinery 2 


tric Co. 
landt St., New Y« 
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OR years men have pulled 
and twisted to force a tap 

into a hole and get it out again, 
and finally some genius thought 
he could do it by power. Tried. 
Did it, but broke taps. Then 
another, and then several other 
i geniuses went at it. Finally one 

| @ © produced the Safety Drill and Tap Holder 
| |]; herewith shown. It worked beauti- 
fully. He got it patented and we make 
it. Hundreds are in use. It can be used 
in any spindle that turns around. You 
want it, for it saves time, money and 


labor. , 
Beaman & Smith, 


WRITE FOR Providence, R. I. 


PARTICULARS. 


WE ARE OUT! 


OF COPIES FOR 


January 7th and 14th. 


o% 


















Start your subscriptions with 
issue of January 2Jst. . . . 


Cal 
, ' 
508 The AMERICAN MACHINIST is 568 


published for live men and does 
no dead letter business. . . 
Circulation increased over 500 
in the last month. » « * 
No returns taken from News 
Co. No back numbers printed 
up and counted as circulation. . 
Every number gets out and 
does good, . «. «. .) | 


Electricity, By our Efficient Correspondence Method. 
Mechanics Our 72-Page Catalogue Explains. Sent Free. 

a , I : : 
Steam Engineering, "0 Home Sty of Enginerng 





2 

















January 21, 1897. ’ AMERICAN MACHINIST 
e cs e 
PEDRICK & AYER CO., Philadelphia, P: 
, & : eR ., Philadelphia, Pa. C soli | ted N] k 1-Se t p 
: os onsolidated NICKel-Seat FOp 
rel. symbol, ** Pageant.’”’ 
Safety Valve. 
For use on 
Stationary Wa inted 
and Marine 
Ope i 
Boilers. 
There has the pressul! 
never been they are set 
an explosion it and 
ota boil ( tivh 
STANDARD SHAPER.“ i ite 
ag ™ witha vi 
: : , P elevin 
Planes 12 in. wide, 30. in long. Will plane true surfaces. | Consolidated | 
Over-hanging arm constructed to stand all stress , \ u boiler 
1) $ : é é t Valve i) 
for heavy cutting and not spring. — ae 
Will do work no other shaper can d »00.000 I No leakage 
i work no other shaper can do. 2 In pe ae 
Stroke changed while running. use e@ 
No chucks or angle plates necessary. | 
All bearings and pulleys self- oiling _—< Mi) 
A full line of these tools ranging from 12 in. x 30 in. to NN == 
42 in.x12 ft. A good list of iatledeie Ny i 
A full line of special Railway Tools. ul _ ae 
yay "7% , Pen . Address Sole Manuta 
MANNING, MAXWELL & MOORE, 
ra 4 - » 4 
SOLE SELLING AGENTS, he Consolidated Safety Valve Co., 
111 Liberty Street, New York. 111 Liberty Stree New Yorl 
South Canal Street 47 Pearl Street, 424 Telephone Buildins S Canal st 7 ney B ! 
Chicago, Il Boston, Mass Bit tsburgh, Pa ( igo, Il Boston, M ’ rs Pa 
e v e 





CORRESPONDENCE INSTRUCTION IN 
MECHANICAL ano ELECTRICAL ENGINEERING 





© 
THE COMPLETE MECHANI- 
CAL SCHOLARSHIP 


is designed for 
MACHINISTS, 
PATTERN MAKERS, 


BOILER MAKERS, 


THE MECHANICAL-ELEC- 
TRICAL SCHOLARSHIP 


’ 
ned for 


ELECTRICAL ENGINEERS, 
SUPERINTENDENTS AND FOREMEN OF 
ELECTRICAL WORKS, 

CIVIL ENGINEERS, 


. 
THE MECHANICAL DRAW- 
ING SCHOLARSHIP 


ALL WHO 
WISH TO BECOME 
MECHANICAL DRAUGHTSMEN, 


Or learn to make and read Drawings 


TOOL MAKERS, MACHINISTS, : ” 
DRAUGHTSMEN, DRAUGHTSMEN, Non “§ Mi | 
SHOP FOREMEN, And others who wish to qualify them is and Mechat , ie 
selves to design, install and operate Me- —_ yp ec aheage Oe ens 7 
Apprentices and others who desire to edu- chanical and Electrical Machinery. “de aiid thasenaala. to. wanker yea te 
cate themselves as Mechanical Engineers. It includes instruction in Arithmetic, Algebra tere rawings without « 
Geometry and Trigonometry. Elementary Me ersins ther | 
ludes 1 t Arithm \ t s, Hvdrom i i iti Heat ia \ 
metry and Tris n rv. Elementa Me M i il Draw 5 Steam | Dra it 
inics, Hydrome s, Pneumati Heat Ss Ma \ M ul | t We 
| hanical Drawing S i Steam Eng n Ma e D il Pr t l 
Strength i ils, A lied Mechat s, I Kl \ | I) m iw t 
Mach Desix Dvna sand Me I t Mach ) I ] al Vol 
Ss DS larshij v ce t 4 lransn sion I ! s 
i M inical (¢ ir, wl Ww 1 St I Ss lars 1 i M t 
i l il ¢ t 
* oe 


Correspondence instruction enables any man who will study to secure the technical education necessary to advance in his trade or pro- 
fession. His studies need not take time from his work but may be carried on at home. Instruction and Question Papers and Drawing Plates 
prepared especially for our students, at an expense exceeding One Hundred Thousand Dollars, are furnished free. Instructors direct the student 


and assist him in his studies. No time is set in which a course must be finished, but the instruction is continued until the student receives his 


diploma or certificate. 
WE CAN REFER TO STUDENTS IN ALL PARTS OF THE UNITED STATES, CANADA OR MEXICO. 


Write to 


Mention subject in which you are interested, and send for Free Circular and Book of 1,000 Testimonials from Students. 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


Box 819, Scranton, Pa. 








AMERICAN MACHINIST 


January 21, 1897. ¥ 








Latest Types of 














Labor Saving Machinery. 


Machine Tools 


For All Classes of Work. 



















THE G.-A. GRAY CO., CINCINNATI, 
J. A. FAY & EGAN CO., 56 South Const Be, Chicago. 
STRONG, CARLISLE & TURNEY Ct 4 19 os Clave land, O. 
E. A. KINS EY & CO,, 331 West Fe arth St., Cincinna 


Oo. 


These Machines 


are sold THOS, K. CAREY & BRé S. CO., 26 Light St., maletenn ore , Md. 
by the following J. J. McCABE, 14 Dey St., New York ¢ ity. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal. 
ale SCHUCHARDT & SCHUTTE, Berlin, C., Germ’y, and Vienna, Austria, 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England, 
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NICHOLSON FILES 


have had a universal reputation for many years of being 


, THOROUGHLY RELIABLE. 


@ THEIR UNIFORMLY 
@ SUPERIOR 

UALITY 
ell Known, 





THERE IS 

NO UNCERTAINTY 

IN BUYING OR USING 
NICHOLSON FILES. 


NICHOLSON FILE COMPANY, 
Sughd R.I., U.S.A. 


OO CRO CRO GO GO OOOO 69 599 599599599 9 SS 3S 


Mlhn Ms 
Moan Mei Vox Suri, PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 


YOU 
EXAMINED gp 


20 century 


AUTOMATIC 


GEAR CUTTER 


it's a LEADER__.me 
NOT a follower. 
LIKE A HUMAN 


being, only of metal. 
Built in 16 STYLES & SIZES py 


GOULD & EBERHARDT, 


NEWARK, N. J., U. S. A. 


A 
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THE CENTRIFUGAL SAND MIXER? 
THE 


VICARS’ MECHANICAL STOKER? 








> 
GENUINE RAWHIDE 






SHULTZ | PATENT = 
WOVEN LEATHER LINK BELTING. 

Dynamo 

cBELTINGs 


EXPORT TRADE 
A SPECIALTY. 


“Se d jor (rcular AA 
ST. LOUIS, MO. 





WHEELS 


GEA R CUTTING 


Grant Gear Works, 


125 South HL Street, 
PHILADELPHIA. 
6 Portland Stre et, 
BOSTON, 
86 Seneca Street, 
CLEVELAND. 


Send for Catalog. 








PATTERNS FOR OVER 300 DIFFERENT MACHINES. 
me ¢ mee Works : 
THE NILES TOOL WORKS CO., samuron, ono. 
Branches: New York, Philadelphia, Boston, Chicago, Pittsburgh. 
i 
, 


an een 


FLAT TURRET 
LATHE. 





> 


’ Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 
SOLE BUILDER OF THE rs 


Flat Turret Lathe. 


FOREIGN REPRESENTATIVES : 
M,. Koyemann, Charlottenstrasse 112, 
Germany. 

aaeaee a Janssens, 16 Place de la Republique, Paris, 
ré 

Charles C hure hill & Co., 9-15 Leonard St., Finsbury, 

London, E.C.,and 6 Albert St., Birminghs am, Eng. 

Henry Ke lle y& ‘Co., 26 Pall Mall, Manchester, Eng. 
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“ ACME | 


im ™ackiaory Co. 


Dusseldorf, 








———— eee eee 













MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND ¢ 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. -~~ 


ALSO SEPARATE 
HEADS AND DIES. — 


Che Deane OF HOLYOKE. 


STEAM PUMPS 


FOR EVERY 
SER VICE. 














um 


Boiler Feed Pump. 
DEANE STEAM PUMP CO. 
HOLYOKE, MASS. 





New York. Boston. Chicago. 





